

YOU MAY SEE OTHER STE 
n-UNER/AMPUFIERS LIKE 

new/altec "/a CTDI^" / 



EO 
HE 



NEW CIRCUITRY, 
NEW FEATURES, 
NEW IDEA IN STEREO 

*'iVfodcrn" is not the word. Perhaps 
''ahi>ad-o£-i(s-t]mL'" is a bit more descrip- 
tive of lh(i new A^tcc 7 OK A ''Astro/' How 
else would you describe an alE-in-one 
slereo center full of features and facilities 
never before available in a single package? 

For example^ consider its circuitry. 
Transij^tors are combined with new frame 
grid tubc!i; to gain the best qualities of each. 
As another example, consider its unique 
stereo headphone facilities. The output re- 
ceptacle is in the rear: you may leave ihe 
headphones pluf?ged in permanently, out 
of sight when not in use. The headphone 
switch, however, h located conveniently 
on ,hc front pancL 

Or, consider the unique tape recording 
monitor that rnnction*; much like monitors 
in professional recordint^ studios. Namely^ 
it permits you (o monitor any source 
material two ways during recording: the 
inf^tant signal enters the record head or 
directly from tape, the moment it is re- 
corded. And these features are only a 
sampling. Truly^ the "Astro" is "ahead-of- 
ils-timc" even down lo the smallest details 
such as the exclusive friction-lock controls 
(hat obsolete awkward dual knobs found 
on conventional stereo equipment. 



COOLNESS OF TRANSISTORS- 
PRECISION OF FRAME GRID TUBES 

For cool operation, Altec makes Judicious 
use of transistors. For hiiihest sensitivity 
and quietest performance imar,inable. new 
ultra-precise frame j^rid tubes are ujjed. 
This proper combination of transistors and 
tubes in the ''Astro ' has produced results 
that are iust this side of miraculous. 

The "Astro" is sensitive, stable and com- 
pletely consistent in its performance (top- 
notch!) and utterly free of drift. Indeed, it 
is the first truly practical stereo center be- 
cause transistors in the power stage make 
it run cool for hours on cnd> Unlike ordin- 
ary ''hot boxes/' the "Astro*' secures peak 
opera ling efftcie ncy and ra a \ i ni u ni 1 i f e 
from resistors, capacitors, and other sub- 
components in its circuitry. And» because 
it runs cool, the ''Astro'* is the first practi- 
cal unit for built-in installations. 



50 watts from 
an area the size 
of a postcard! 

TTiat*s the magic 
of transistors: 
the four shown 
at left make up 
the power stage 
of the ''Astro. " 
In all. 12 transistors and 17 tubes are used 
in this entirely new stereo center (hat is 
rated several years ahead of its time. 




WHAT MAJOR COMPONENTS ARE 
INCLUDED IN THE NEW "ASTRO'7 

Fixe integrated stereo components are 
packaged in a compact 6" x 15" x \yVi'* 
cabinet: fM, FM multiplex. AM, dual- 
channel preamplillers, dual-chamtel power 
amplifiers. I he wide band 1 M inner fea- 
tures 1.5 microvolt sensitivity Ceqt.iivalent 
to 0>75 microvolts with m;iieht:d 72 ohrn 
antenna) to assure highest j^ain. lowest 
noise. A biiih-in f'M stereo miiliiplex te- 
ceiver provides 30 db stei eo separation he- 
twee n channels over the entire audio 
range. To take all guesswork out of tuning, 
a monitor light goes on automatically 
when stereo signal is received. The AM 
tuner provides high .sensitivity and excel- 
lent image and IF rejection. 

The j>re::nrkpliher section features a com- 
plete complement of controls and includes 
facilities for everything from record and 
tape player to the stereo headphones. 
Powerful dual-channel amplifiers deliver 
25 watts each down to 20 cycles (IHFM 
standard) with ± 1 db. 20-20,000 cps fre- 
quency response. 

YOU MUST SEE & HEAR THE "ASTRO" 

Fee! It, loo, for that all-important cool- 
ness. At your Altec Distributor's now. Or, 
for information, write Dept. A3 
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DO YOU 
LIVE NEAR 

ONE OF 

THESE 
STEREO'FM 

CITIES? 




Ariz.. Phoenix: KEPI, KNIX 
CallL fresno; KCIB, KXQR 

Los Angeles: KFMU, KMLA 

Oteanside: KUDE 

Sacramento: KSTM 

Santa Barbara: KIV1LI2 

San Diego: K(S6, KLRO. KPRI 

Sao Francisco: KPEN. K6AY 

San Jo$e; KSJO 

VisaJia: KONG 

Woodland: KATT 
Conn., Newton: WGHf 
Dela., Wilminpton: WJBR 
Fla., Miami Beach: WAEZ, WVCG 

Orlando: WHOO 

Sarasota: WYAK 
fia., Columbiis: WRBL 
IN., Chicago: WEfM. WFMT, WKFM 

Rock Island: WHBF 
Ind., Evansville: WlKY 

Indianapolis: WrMS. WISH 
Iowa. Des Moines: KDMI 
Kans>, Lawrence: KANU 

Wichita: KCMB 
Md., Towson: WAGE 
Mass., Boston (Waltham): WCRB 

Lynn: WUPY 
Mich.. Detroit: WOTW. WGPR 

East Lar>sing: WSWM 

Grand Rapids: WJEF. WOOD 
Minn.. Minneapolis; WAYL. KWFM 
Mo., Kansas City: KCMO 

St. Louis: KCFM, KSHE. KWiX 
Nebr, Omaha: KQAL 
Nov., Las Vegas: KORK 
N.J>, Dover: WOHA 

Long Branch: WRLB 

Garden City: WLIR 

New York: WQXR, WTFM 

Schenectady: WGFM 

Syracuse: WSYR 

Westbury: WGFM 
N.C.. fiurlinglon: WB8B 
0^110, Akron: WOBN 

Cleveland: WNOB 

Oolombus: WBN3 

MiddJelown: WPFB 
Ore., Eugene: KFMY 

Portland: KPFM 
Penn>. Johnstown: WJAC 

Norristown: WIFt 

Philadelphia: WFLN. WHAT. WQAi 

Wiikes-Barre: WYZ2 
R.I., Providence: WPFM 
S.C., Spartanburp: WSPA 
Texas. Dallas: KIXL, KSFM 

HoLislon: KODA, KFMK, KGHM 

Wichita Falls: KNTO 
Va„ Rithmond: WFMV 
Wash., Seattle: KiSW. KLSN 
Wise, Milwaukee: WFMR. WMKE, WTMJ 
Canada, Osliawa: CKLB 

Toronto: CFRB, CHFI 




tf so, see your Sherwood dealer right 
away! Th& FM stations listed atiove 
are now— or soon will be -broad casting 
in Stereo. To enjoy fully this thrilling 
new experience, you need Ihe 
incomparable Sherwood S-3000 FM-Stereo 
Receiver and a pair of Sherwood SR3 
"Ravmia" Loud&peakers. 
See and heiar these superb stereo 
starters at your Sherwood dealer. 
Shervvood Electronic Laboratories, Inc., 
4300 W. California Ave., Chicago 18, 
/Hinois. For details, write Dept. A-3. 



o/i/y (of those who w^nt ths vftimate 
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WIDE 
BAND 

microphones 
for 
STEREO 

and 
MONO 



— -I 









T Mj 











I 'l professional 
U quality 
! j for the 
I studio and 
the audio 
perfectionist 



, .ft 



stereo Spacer and two 
B&O 53 microphones 



The new B&O 200 convertible 
microphone comprises two rib- 
bon elements in a rotating 
housing for controllable sepa- 
ration with ideal point — pickup 
for multiplex compatibility. Its 
performance surpasses even 
the famed B&O 50 and 53. 
Standard 200 n impedance, 
phase switch, T-M-0 switch; ac- 
cessory matching transformer. 

Write for detailed specifications 
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Internal Circuit Grounding 

Q, I 700uld welcome informaiion on ihe 
following question. In reading articles in 
Audio and other magazines ^ there appears 
to he two schools of ihought in regard to 
groundmg of amplifiers. Botli schools agree 
that the interyial circuit ground should he 
made to the chassis at one point onlyy 
usually at the input jach. Ono school uses 
regular hoohup wire to run separate wires 
from each component to the single ground 
2)0\nt. The other school uscR a single, heavy 
ground hnSf grounded at ono point and 
run through the amplifier with the ground 
jwints tied on to it. It appears that the 
order of the grounding points on this hus 
is critical. Afy question is in two parts: 
1. Is either method superior to the other / 

In the ground bus method what order of 
groundyng to the hus would he hest for a 
first try? Arthur Stanhope, H addon field, 
New Jersey. 

A. First of all, when constTucthig auip- 
Ijficrijj utUcss they are of the integrated 
tjpOj containing the preamplifier together 
with the ajuplifier^ I nm not fuss}- abont 
grounding. I often make chassis grounrls 
at Tvhatevcr point seems convenient to the 
particiUar circuit, and use neither method 
you mentioned. 

When it comes to a eireuit which has the 
gain posseaaed by a preamplifier and which 
must handle low-level signals, more care in 
grounding must bo observed. Both the bua 
system and the hookup wire approach are 
good schemes. I don't think there is much 
to say for one method over the other. I 
prefer the use of the hookup wire rather 
than the bus since the bus makes for difli- 
eulties in laying out the parts in some in- 
fitancefl. Notice that my preference is not 
based upon the relative hum-rejecting 
abilities of th 0 tw o s chem e s. With ex- 
tremely liigh-gain eircuits^ such as those 
required for some low- output tape headSj 
1 believe that the hookup wire system 
possefiseg somewhat superior performance 
capabilities , This system is so wired that 
the ground for eadi stage is returned to 
the main ground point. ThiB eliminates the 
possibility of any hum loops being de- 
veloped along the ground bus. 

As for the order of ground placement 
when using the bus approach^ there is a 
very simple explanation for this» You kno\f 
that the end nearest the input handling 
the smallest signal is grounded to the 
( chassis. This point is located near the first 
stage of the equipment. A\l grounds from 
the first stage are mnde to one point. Then 
conies the grounds for the second stage^ 
th<* third Stage grounds, and so on. I lilte 



to bring my :fi lament grounds direetlj to the 
main ground — to the chassis — so that they 
won't cause hum voltage to be introduced 
along the length of the bus bar. It would 
be a good idea to return the E filter ca- 
I>acitor leads to this same, main ground 
point. The centertap of the po>\er trans- 
former is retnrned here also. These arc 
some of the most important considerations 
in grounding circuit elements within an 
rimplifier. By observing these precautionfl, 
you can produce virtually hum-free per- 
formance from your preaniplifierSj provid- 
ing tliat care is taken in filtering of B and 
/Uament supplies, and that hum is not 
picked in the input devices such as tape 
pla3'baek heads or phono cartridges. 

When using the hookup- wire system you 
do not need to run a Avire from each in- 
dividual component to the main cbassia 
ground. It is sufficient to run the grounds 
from each stage to a tie point and take 
this stage ground tie point to the mam 
ground via hookup wire. 

A.C. artd D.C. Balance Circuits 

Q. Manp amplifiers have pot controls 
for d.c. balance of the output tubes. Many 
of the newer amplifiers are appearing with 
a.c. balance controls as well. What is the 
advantage or purpose of an a,c. haUtnce 
control.^ Kow is it adjusted? Arthur L. 
Stanhope^ Eaddonfield^ New Jersey. 

A. Let's look at the push-pull output 
stage to see why we need the a.c. balance 
control. We want the d.c. adjusted in the 
pnsh-pull amplifier go that equal current 
flows through each half of the output 
transformer. This will prevent saturation 
of the iroji in the transformer. When the 
iron core of a transformer is saturated, the 
inductance of the transformer decreasea. 
When the circuit is uiibalancedj the d.C» 
magnetization of one half of the primary 
of the output transformer is not counter- 
acted by the same force in the other half 
of the transformer. Even if, under these 
conditions, no saturation has resultedj the 
transformer will not be able to handle the 
amount of audio Avhieh could otherwise 
be handled when tlic d.c. is correctly bal- 
anced. This previously -mentioned fall iif 
inductance is likely to occur during low- 
frequency passages because these passages 
eoutain the greatest amount of audio power. 
Therefore, these bass tones will not be 
reproduced cleanly. 

It Avould also be nice if each half of the 
output stage of the amplifier Avould recteve 
the same amount of signal fromi the driver* 
This would give maximum power output 
and minimum distortion beeause the puab- 
pnll action of the stage is correctly func- 
tioning. Not only ig it a matter of tho 
performance of tlie stage as a wbole^ bat 



DYNACO, INC. 

3912 Powetton Ave. • Phiio. 4. Pa, 
CABLE ADDRESS: DYNACO. PHILA. 
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Which cartridge do you recommend for the Type A?" 
"Can I use the professional models?" 



THE ANSWER IS: Use tlu Cartridge oj your choice 
. . . any mafmifacturer^ any model! . 



The arm on the Type A will bring out the bcsl in nny cartridge 
...tracking (and tripping) at the lightest pressure specified by 
the cartridge manufacturer. This includes the professional mod- 
els, which were developed originally for separately-sold tone 
arms because of their high compliance. □ Now, Garrard integrates 
precisely such an arm into thcType A Automatic Turntable. This 
is a dynamicaily-balanccd> coiiiitcrwcighted arm, designed and 
built ^.vith the same precision, the same balance, the same free- 
dom from friction, the same playback charac 
I eristics and low resonance expected in tone 
arms separately .sold, regardless of price. ^ . / 
The Type A arm, operating \i\ conjunction 




with a weighted, full-size, non-magnetic turntable; a laboratory- 
balanced, double-shielded motor; and (when you want it) the 
gentlest automatic record-handling mechanism ever designed; 
rewards you with the full measure of the magnificent reproduc- 
tion achieved by any of the latest, finest, stereo cartridges, □ 
Exvavagan! concepu ye^- ..bui the price oj ihe Garrard Type A 
Automatic Turntable /s exceedingly ynodest, only $79.50, 
"'fv' ] For illustrated literature, write Dept. GC-12, 

Garrard Sales Corporation, Port Washington, N. Y. 

^ ' GARRARD'S "S" TYPE A 
AUTOMATIC TURNTABLE 



i 
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the Weathers Moderne Trio 
, . . a complete, three 
channel stereo speaker 
system which gives full 
stereophonic reproduction 
in every part of any size 
room. It consists of two 
fu/l range speakers and a 
unique Hideaway 
non-directional speaker 
that is completely concealed 
from view. You can place 
it anywhere — and still 
be sure o" superb 
performance. The Moderne 
Trto is the smallest and 
most efficient stereo 
speaker system yet devised, 
It fits any size room and 
blends with any decor. 
It produces to perfection 
all stereophonic recordings 
and adds greater depth 
to monaural discs. 




ickup 
stem 



ihe finest performance 

per unit of cost 

in stereo cartridges. 




Moderne 



A superlative 
instrument with the 
finest performance 
per cubic incli of any 
speaf<er yet devised. 



One without the other Is 
excellent . . . BUT , . . 
Combine the speakers 
and the Professional 
Pickup System and the 
results are far beyond 
all you've ever 
hoped for . , . 



we 

guarantee 
it! 



66 E. GLOUCESTER PIKE 
BARRINGTON, N. J, 
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also it is .a matter of tlie performance of 
the traBsforuiGr. If one half of tbe tnms- 
fornier is driven harder than the otlior hnlt\ 
it is obvious that magnetizing forces aviU 
not eanflel out, and the transformer ivill 
be move quickly saturated than it would 
otherwise be. In order to determine whether 
the grids of the output tubes arc reeciviiig 
equal signalj you ean measure between grid 
and ground of each tube. It' thev are not 
receiving equal signal > what can you do 
about it in most amplifier circuits t Tlie 
answer is, of course^ nothing at alh Duly 
in those amplifiers eon-aining an a.e. bal- 
ance control can this condition be corrected. 
The a.c. balance control maizes it possible 
to fidjust the input so that each grid does 
get the same amount of signal. 

The a.e. signal conditions discussed 
here are not a-pplieable to the output stages 
of amplifiers only. They hold true for any 
push-pull stage. 

Of course excellent performance may be 
obtained without the a.c. balance control. 
The use of this type of balance circuit 
merely imparts the final touch to the equip- 
ment — the frosting on the eake as it were. 

The Yogi Antenno 

What is a Yagi antenna? Nario BrenCf^^ 
Brooklyn, New Yorlc. 

A. A yagi antenna i<J one of a group of 
antennas known as parasitic arrays. The 
yagi consists of a dipole^ a reflector, and 
several directors mounted on a boom. To 
make this arrangement more clearly under- 
stand a ble^ consider a heavy rod. At one end 
of this rod is mounted anotlier rod, this ono 
being much shorter than this first rod, or 
boom. It is mounted at right angles to the 
direction of the booui. Near the rod is 
mounted a dipole — cither folded or straight. 
The physical length of the dipole is slightly 
less than that of the first rod. The iimt 
rod is known as a refi^ctor; the dipole is 
known as the driven element. Spaced along 
the remainder of the length of the boom 
are mounted one or more additional rods, 
or elements as they aro called. These will 
each be shorter than the dipole, and are 
known as directors. 

S om e whe re nc a r the ecu ter of g r avity 
of this array, a clamp is attached which 
enables the arrayj or h^atii, to be mounted 
to a mast. Sometimes, rather than being 
mounted directly on the mastj it is mounted 
on a rotator. Wires arc run from such 
rotator to some convenient point near the 
equipment with which the yagi is associ- 
ated. The wires are eonuected to a control 
box which operates the rotator, and which 
is provided with some means whereby the 
d i recti on tlie y a gi points to can be Jo 
termined. Rotating the antenna and know- 
ing the direction in which it is pointed are 
very important facets of the total pietiire 
of the yagij as will shortly bo ftccn. 

The end of the boom furthest away from 
the driven clement is tlic end whieh points 
to tlie desired direetion. 

What is the purpose of this^ It strength- 
ens the signals received. In other word5> 
let us assume that you are interested in 
receiving a weak FM station. Your dipole 
did not ^vork well enough to give yoii! 
really good limiting. The yagi antenna 
will probably give you suflicieutly greater 
signal strength to enable the listener to re- 
ceive the station with no background noise. 
The yagi accomplishes this by means of a 
focusing action of the elonientSj focusing 
maximum signal on the dipfde portion of 
the array. 

Howeverj this is done with some saeriiiee. 
You somehow never do get something for 
nothing. Your original dipole would receive 
signals from two directions in a eardioid 
(Conim'ued on page S3) 
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SOUNDTALK 

. . .from the tvorlcVs most experienced manufacturer oj recording tapes 





w 






Lets face it , , , 

4-track stereo does challenge tape quality! 



SCOTCH^^ BRAND RECORDING TAPES MEET 
THE CHALLENGE WITH OXIDE 'TOWER," 
HIGH DIMENSIONAL UNIFORMITY! 

New 4-track stereo, ^vith dramatic improvcmcnis 
in sound reproduction and l:apc ecojiomy, puts 
tape qualily to the test — makes the except innnl 
quality of 'ScoTcri" rkand Recording Tapet? more 
important than ever. For example . . . 

NarroAV. quartcr-\\ idtli tracks mean that oxides 
must work harder, and the hi^h-potency oxides 
in "'Scotch'' Rceording Tapes do just that— per- 
mit thinner, more flexible coatings that make 
intimate head-to-tape contact a certainty. 

With 4-lraek e(|Lupment, tiny variations in tape 
tliickuess (unnoticed in previous recording sys- 
tems) may be magnihed into level variations, 
distortion, other sound failures. ''Scotch'' V{e- 
eordi7Tf^ TrTpes meet thif^ demand with mierr>.se<^pie 
precision of hoth coating and hacking thickness 



"SCOTCH-' AND' Ti4E KLj^ib ^^fir^r^ JkRE i^'C-isTf trg [t ^nAtitms^^iS <M 
MINNESOTA MIHINc A H ANiLiF ACT U RJHC CO.. £T. VkUL t,,mHH, 
EJCPOflT; *i PARK AVE,, »tW TORK CAMAOA. LONDON. ONTARIO O t^iJ. *H CO, 



—assure identieal full-frequejicy response with 
wide dynamic range inch after incli, reel after 
reel. Width, too, is held to a close tolerance tr) 
assuic proper track ahgnment. And exclusive 
Silicone lubncaiion provides lifetime protection 
against wear for delicate 4- track heads. To make 
I he ino5t of d -track stereo (two" and full-trark 
recording, too), in.sist on the tape that's the 
performance standard 
of the recording indus- 
try. . ."Scotch" RRAND. 

Free: Send for Sound 
Talk Bulletin No. 19- 

"Handfing and storage oi 
Magnetic Tape." For your 
copy, write Magnetic 
Products Division, Dept. 
MCT-:^?, .'^M Hompany, 
St. Paul 6, Minnesota. 




rriBgnetic Products Division 
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THO RENS 

NEW STEREO TURNTABLE 
WITH INTEGRATED ARM 




II' 




THORENS TD-135, COMPLETE WtTH INTEGRATED ARM 

For the first time, Thorens — in the new TD-135 — offers a 
component-qnaiity arm and turntable mated with a precision 
that insures you perfect tracking, perfect sound . . . always . . » 
with a Tninimum of installation effort on your part. 

Th&re*a no compromise whatever with quality such as you 
ttsuallyfind in integrated turntable and arm uyiits. THORENS 
TD-135 is Swiss-precision crafted throughout . , . true compo- 
nent high fidelity all the way. You get: A precision turntable 
featuring 4 speeds, all adjustable, with an 8-pound non- 
magnetic table . . . plus a completely new» advanced tone arm 
that*s so good we also sell it separately (see below) for use 
with ayiy turntable of your choice. Exceeds NAB specs for 
wow, rumble and flutter. Has same belt-plus-idler drive as 
famous TD-124. Shuts off automatically at end of record. 
Many, many mere features than we can detail . $110 net 




THORENS BTD-12S, 12" PROFESSIONAL TONE ARM 

Identical arm included with but sold as separate unit. 

Less than 0,5°/inch tracking error. Built-in cueing device. All 
adjustments: vertical height; calibrated gram-force; stylus 
positioning slide; balancing counter -weight. Unique vertical 
pivot keeps stylus vertical for any height adjustment. 
Resonance well below audible frequencies. Interchangeable 
4-pin cartridge shells. Mounted on board for THORENS 
TD-124, TD-121 turntables. $50,00 net 

See and hear the THORENS TD-135 and ALL the members 
of the ''TD'' family of fine turntables at your franchised 
dealer's today; there's one for every budget! For additional 
information, write us direct. 



THORENS D)V;SI0N 

ELPA MARKETING INDUSTRIES, inc. 

New Hyde Park, N. Y. 




LETTERS 



Higher Hcirnnonic$ 

SIR : 

In the Jamuivy "Letters" column 2^v. Riclutrd Simontoii 
stated til at he has yet to examine an electronie organ with har- 
monics hi<>hGr tluin 7500 epa. !Mr. Simoiiton, at least tLrec^ 
organs (Allen, Avtisan, and the Jiew llodgera) have funda- 
mcjiials up to S372 cps and some of tho mixture stops may 
have even a higher fundamental. Ob\4ously, the second harmonic 
of these fundamentals is in the region of 16,000 ops, which is 
not diilGicult to achieve ijince these notes are not pure sine waves. 
Some of the reeds Euid strings mfiy actually have harmonics as 
hi^h as 20j000 cps. 

ALLENT A. HEinECK 

2504 Alvord Lane 
Rcdondo Beach, Calif. 

Electronic Organs 

SIR.: 

There are some misleading statements in ^r. Wolkov's arti- 
cle in the Pebruary issue. First of all, organs M'hich sell i'ov 
$39 arc not really electronic organs— they are reed mechanisms 
with motor-driven blowers which at best may use electronic 
amplifiers. The most inexpensive elcctronio organ I know oi 
sells for .$300-400. Seeoncllj-, Table 1 does not clearly indicate 
that a pipe of the length shown will produce only the top fre- 
quency in the column. !For other notes, frequency and pipe 
length are inversely proportional. However the table is mi.*;' 
leading in that the pipe lengths shown gencralh^ refer to pitch 
registers over an entire manual. For e:saniple, a IC-foot register 
would include notes beginning at 32.7 cps (produced by a 
32-foot pipe), plus 5 additional octaves. 

Thirdly, the author's eoneeption of scale mathematics seems 
inaccurate. The frequency of eacii note is the same as that of 
the previous note multiplied by the liitli root of 2, This ratio 
produces the correct, tempered scale. Pourths and Tiftha arc 
'"mistuned" io achiei)e tlie relationship mentioned, not to result 
in altering it. Briefly stated, the scale is hased on a frequency 
ratio of 2, the octave. The car hears pitch increments and 
decrements logarithmically. Thus, to divide a ratio of 2 into 
12 parts waich will be exactly equal as perceived by the human 
brain, the factor becomes the 12th root of 2. The reason a 
tuner hears beats between fourths and fifths is that in thi;i 
lenipered scale the numbers arri7ed at are irrational^ bearing 
no whole -number relationship. 

TiTCiiATiD II. BORF3 President 
The Schober Organ Corp. 
43 West ^n.st St. 
No^v York, Y. 

He Wanfs Meat 



I have looked at the instruction manuals of kits built by 
friends and find tliat they are complete as to step -by- step a*;- 
sembly but do not give any information on the "whys." I do 
not intend to become an engineer but would like to know a 
great deal more about how my sfet operates. 

The question iHjmains, "How can manufacturers be convinced 
that many people in my category want more meat to chew on 

OOlN" TT A W AlS- T E ft 

1205 Tyler St. 
Glendaie 5, Calif. 

(Simple — write to thnw ! ED.) 

What and Why 

sir: 

Anyone who is adept with his hands san do a creditable 
job in building kits — -if he folio w^s the instructions. But after 
II few kits he wants to know \\diat and why as well as how, I 
feel that a bettor u)\derstandiu^ of what aud ^^^\y will inorcafio 
his understanding and enjoyment of music just as a person 
who undcrslands the basic functions of an automobile makes 
a better driver. 

Si"23 Ma^ton Ave. 
Jamaica, 35, N. Y, 
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'Ttie ONLY Professional Tape Recorder for Me/' 
says GIL STRATTON, well known TV Sportscaster. 

''You'll see what I mean when you try the 
FULLY PROFESSIONAL ROBERTS 192/' 





I * 




ONLY THE 
ROBERTS 



J- ^ PR< 



PROFESSIONAL Monophonic Tape Recorder 



gives you , . ,Futltrackor Halftrack * Hi/ Lo Impedance input switching ^ 8/600 Ohm Balanced Output 

Self Contained Speaker Frequency Response: 40 to 15,000 cps at ips, ± 2db; 40 to 9500 cps at 33/4 ips, ± 3db. 
ir Signal to Noise Ratio; 50 db below recorded "0" level, if Tape Speeds: 7V2" or SVi" per second, Wow and Flutter: Less than 
0.18% RMS. if Heads: Inline record/ playback head in shielded housing; full track or V2 track a^/atlabje. if Motor and Driue: Pre- 
cisron balanced hysteresfs-synchronous motor, to speed stabilized flywheel/capstan tape drive, Amplifier: Professional terminal 
board wir/ng used; cast front panel; 6 watts undistorted output, if Equalization: Amplifier record and playback equalisation hn^Qd 
on broadcast (NAB) standards, if Inputs and Outputs: Jacks provided for low level, hJgh impedance microphone input; high level 
input; auxiliary speaker or line output; input/output jacks for connecting directly to either or both channels, if Index Gaunter: 
Accurate, three digit type, if V. U. Meter: Illuminated, calibrated —10 to H-3db. if Operating Position: Vertical or horizontal, it Reel 
Size: 7" maxirnum Cup to 2400" of tape), if Dimensions and Weight: IS^yi" x 14 W y. 9Va" overall 28 lbs. InleWocking Controls: 
Prevent accidental erasure of recorded tapes; instantaneous start and split second acceleration* if Pause Lever: Permits instant 
stops during recording, simplifies editing: and facilitates setting volume level before recording, if Power R£qukennrent£: 95 to 120 
votts^ 60 cycles, 50 W, 

$34950 

lOy^" Reel Adaptor Now Avai]able^$49.50 



I 

Li 




ROBERTS ELKCTROxVICS, INC. 

5920 BOWCROFT AVENUE. LOS ANGELES 16, CALIFORNIA 

MFRS. OF ROBERTS SONIC THESIA, MEOtCAL EQUIPMENT, STEREO HEAD PHONES. 
NEGATIVE ION GENERATORS, AUDIO EQUIPMENT AND MAGNETIC RECORDING TAPE 



ROBERTS ELECTRONICS, INC., Dept. A-3^C 
5920 Bowcroft Ave., Los Angeles 16, Calif, 
Please send me: 

□ Roberts Stereo Tape instruction Manual 
containing stereo and monaural applications. 
I enclose 25c <casJi, stamps) for postage and 
handling. 

□ The name of my nearest dealer. 

Name 

Address „ . 

City = 



.State _ 
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CHESTER SANTO N 



The symbol O indicates the United 
Stereo Tapes 4-track iVi Jps tape 
number. 



Stereo 35/MM Volume 1 

Command RS 831 SD 

Ordlnai'lly, r<>cor(is that sound good on 
equipment ol motleKt irequcnfry I'ango. Round 
ovca bet J or "when tniTiJ>fcrrG(l to wldo-rnnijo 
cnuipmeiit x^liose response is flat enough t(> 
satisfy the Jiscriuiiinatiag llKloner. Last Nu- 
vciiibcr, I made a poI»l of the fact that Covi- 
m^\nvj's first stereo 35/AIM release luid jm- 
pres^sive sound when plnye^l on eqiilpnicnt thiU 
roll.? oiT sharpl3' In the hi^h end. The peak in 
the record's mUl rnnjie, bar^Ty nor.fcCahlc on a 
systom of Hinited response, \v:is all too evident 
on th<>. sot up I nse every Any for review of 
recordrt and tapes. 

During the months that followed the relcnse 
of "Stereo iJ5/MM,'* Volume 1, my reviewing 
equipment underwent only one sij^nlfiennt 
ehnnge : a thorough ly up-lo-date stereo car- 
tridge that has improved the soimd of vir- 
tually every record 1 own. When Volume '2 
of this series OQme along, I immediately 
cheeked it with tha new pickup — only to dis- 
cover (hat the rise in the record's mld-fre- 
queucy response is RtlU there and i.^ still ol>- 
jectionahle with the new pickup. Rolling o(V 
the upper end doesn't help. The record fails 
to respond to moderate change of tone eoa- 
trole the way other discs do these days, I 
didn't get rid of the exngt^ovntlon iu Com- 
mand's recording eurvc unvil I set tlvc pn- 
amp'f; cutoff filter at 7000 cps. f5uch a reconl- 
mg curve hardly does justice to the sound of 
the divertlns arrangements ncquiretl for tlte 
orchestra led by Enoeh Light. Vhil liodner « 
piccolo and Doc Severensen'x trumpet roam 
the upper regions of the scale ; a French horu 
wariiiH the ovciiesirnl tonal palette and a tuli:t 
underlines the efTorts of the lower strings hut 
the bighs don't gee the hreak they shouirL 
The stereo separation delivers its punch from 
c«oh channel hut 1 still couic away with the 
conviction that this Is not a complete record. 
What is missing is the flat rL^sponse above 
7000 cps that other labels are furnishing in 
their releases, Ccmmand deserves a great deal 
nf credit for the sound it is turning out in 
its clAKsical line but this particular series 
leaves mc cold. 

Kerfh Textor: Sounds Sensdfionol! 

RCA Victor LSA 2425 

Novelty seekers get the bent break in sound 
in the recordings that compromise this month's 
R(JA Victor pop relcDHC. The extra demande 
placed upon the label's technical resources in 
the Stereo Action series seem to call forth 
better work from the por.'=;onuel in the presalng 
department. Keith Tex tor's grab bag of sounds 
Involving chorus and pereussloa is displayed 
on good surfaces and the response in Invigor- 
ating. An assortment of HCA microphones has 
hftf^u ui^ed nt mnst of fho vanta/?e points with 
the chorus and brass instruments assigned lo 
Telefunkens. The selection on this record des- 
tined to get the mo^t demonatratiou is found 



* 1^ Forest Avc.y KasHngB-on-Uudsony 
2^. F. 



S 



on Band 1 of Sid.- 2. 'J'ho luue is the tradi- 
tional favorite, W'lieti Johnny Cornea March- 
infi Home Refore the arrangers get him off 
the baltleiield, they unleash some camion fire 
that is the nioi^t realistic T've heard on stereo 
discs since the days of Vanguard's 21-gun 
vo.ley in "The Oueeu's Birthdjty Salute" and 
i.he ^lercury recordingti for artillery nnd or- 
chestra. The only other duhhed-in sound play- 
ing^ a vole in the avrau^cnients comes from a 
small train with a decidedly roguish person- 
ality. It circles about while the chorus singK 
D(i\i}n liy the station. The most effective 
sounds produced in the studio include the per- 
cussion battery that sparks the old Chevalier 
hit Mhni nnd the tap dancing of Tad Vosburgh 
picked up on a special platforai durin^c the 
performauee of Tea For Two, The brief duel 
boiween daiieer and drums is a particularly 
cl^^ver r-xampip of stereo mfklng. Ualnneln-^ 
the hn.sier moments of I he prop:ram are re- 
laxed treatments of Irving lierlin*s For the 
Veru Fif&l Time and Ben Bcrnie's old theme 
soiig^ Jt's a Loneaome Ohl To\oi\. 

Ray Ellis: How To Succeed in Business 

RCA Victor LPS 2493 
Robert Mersey: Kean 

Colombia CS 8532 

Once a record l^irm acquires the right to 
release the original cast i^^eording of a Inroad- 
way i;ho\v, otiier dccit^lons rcniain ro be con- 
sidered. TJierc'n ojie sure way to leara whjit a 
record label really thlnkk^ of a musical It has 
under ita wing. If a production shows proniisi^ 
while .*(till in reh(;arsiil, plans iirc thon set iiJ 
niotlon to record the score in a variety of in- 
srrnmnntal formats. If a show has mixed 
prospects during rehearsal, instrumeTiial vo>- 
j*ians may he held in abeyance until the public 
lias Imd a chance to render its over-rhe-f or'(- 
Ughtii jud^jnjcnt. 

Neither ItCA or Colund>ia hae wasted :i 
moment In bringing out orchestral treatments 
of these two scores. Both shows were ob- 
viously considered strong enough to make 
headway in the market without the hi'uefit 
of big-name established orchestras. Ray lillis 
has appeared in several Victor album:^ but 
Robert Mersey is making hl^ record debut in 
the Keaii score. Ellis elects a swinging ap- 
piyj.ach in all the bright tunes frotu I'Vauk 
T.ocBSfir's "How to firncc^td," A wordless 
chorus backs up the beat of J.or-c l^om u 
Heart of Oold^ Hai^fiy to Keep Hi 3 Dinner 
Warm J and J.tacti a hong Datj. A few phrases 
are sung in / JJclieve in You; Ihe title alone 
is voiced In Ro^cmur]/. A ^ecvctoru 1» ^ot n 
Tbu is one of the smariest tunes in the origi- 
nal cast album hut sometliing seems to happen 
to it in the conversion. As an orehefitral nov- 
elty, it sounds for all the world like the 
Wliiitler and Hia Dog. 

The music from the Holit^rt Wri^jht-George 
I'^orrost mui^ical jicts a sopliii<ticated ti' atment 
in tlie Robert ^rers<*y arraugemenis. ^foHt Iim- 
tener^ will had his opproach in Kean s musir 
a refreshing one. The ^scoring is fully as color- 
ful as the instvu mental f;how alhuine put out 
by Percy I'aith and Ajidre Kostelant?t2. Alursey 
Is a native New Vorker who began his profes- 
sional career as an arranger tor the Woody 
Herman band. He later spi/nt three years ai- 
rauging and conducting in England. Upon his 
return to the States, Mersey wrote and ar- 
ranged muKk' for sotno of the prestige drama 
shows on tf5ieTjsion — -wJUle they lasted* Jt he 



mniutaiu?* ih<' workmnnship exhibited In his 
iirst album, ^fcrsey will soon be a leading 
name in the specialised fteld of tastefully- 
produced orehestial show music- 

Kwamina (Original Broadway Cast) 

Copllol SW 1645 

This muslcHl dealing with the hirth of na- 
tionalism in present-day Africsi ran for only 
^2 perfonnauees in New Vork. Capitol Kceord!< 
decided, howover, to assemble the east for a 
recording of the score on the day iifter the 
show closed. This move, certainly an uuusual 
ooc in the record business, wa>; prompted by 
Capitol's conviction that ^'ICwamina*' did not 
fall on Broadway heDause of itH u^tisic. a 
point borne out by the prerre reviews when the 
.show opened. The company felt tiiat the score 
deserved a wider audience than it was able 
lo garner in the theatre. Richard Adler fur- 
nislied the music and lyrics that propelled 
Capitol to lis decision. The show's plight, in 
.all probability, stemmed from a plot ro ad- 
vanced in Its thinking that oven today'j? audi- 
ence was not quite prepared to accept it. The 
Adler score attempted to include two types of 
African musi^^ : atonal incantations of strong 
rhytlimie pattern but no melody and the 
Pontu music of South Africa with ample mel- 
ody iu its (ive-tone scale. 

hVom what I have read about the play, I 
expected a score somewhat along ihe linc.s oi 
Kurt VeilTs famous "Lost In ihe Stars" 
which also had an African locale. "Kwamina" 
comes closest to that classio in atmospherie 
pierces anch aa TJie Cocoa. Ucan Song as de- 
livered by the entire company and A ^[on 
Can JJavK i^^o Choice sung by the owner of 
one of the best voices in tlio cast— Brock 
Peters. The Ciilypso, originally brought to the 
West Indies by Afrlcau Klaves^ Is euqgefited in 
(he rhythms and double talk of The Hun Is 
Beg inning to Croio. Unfortunately, a jarring 
note is struck just as the scores shows soni^.^ 
sign of establishing an identity of Its own. lu 
Ihe role of the white lady doctor, Sally Ann 
Howes, who once played the role of Kli:^a 
Doolittle, copies the Inflections u.so.d by Juiie 
Andrews throughout the second half of Lerner 
and Locwe's "My Fair Lady." This is a minor 
point in casting and direction hut It may have 
beon one oi sc^i^eral factors that led to the 
show's den^ise. 

Leo Diamond: Foreign Fiim Themes 

Reprise O RSL 1706 
King of Kings and Other Film Themes 

London O LPM 70050 

Imported cars have not been the only Eur^i- 
peau products gaining wide drculatlon In this 
country in recent years. Back in the Thirties. 
Kuropean movies were available only in the 
lavge urlvm centers — if you knew someone 
who could direct you fo the right neighbor- 
hoods. WitJi luck you might even sec an occa- 
sional ''musifial" — -the life of Beethoven, per- 
haps, with a sound track as sour as Ihe visage 
of the composer. >>ince World War 2, the bur- 
geoning J']uropean movie Industry has been 
sending an Inereui^ing number of films to this 
country. The more recent ones have adopted 
the Hollywood custom of stressing one or two 
(liemPM the hack^ronTKl r{.<Uiy<\ tiioreViy ni sit- 
ing possible the tape album now Isj^ued by Leo 
Diamojid. We can't complain of a searcliy of 
Hollywood movie music on records or tapes 
but comprehensive eollcetions of foreign 
themes have l)ecri a comparative rnrity. The 
only hitch here lies in tiie fact that you have 
to take Diamond's harmonica acrobailcs along 
with the more reasonable sound of two pi:inos, 
harpsichord, celesta and strings. Diamond has 
probably earned tJie gratitude of some listen- 
ers in one re.speet — be doesn't use a either in 
tlie Third Man Theme. The best kaown music 
from "La Strada" and "Never on Sunday" is 
given a bolero tempo. Aiiiong the do^en tunes 
are such well-entrenched fjivorites afi Attna^ 
Carnit^al from "Black Orpheus" and themes 
from ''l>a Dolce Vitn." "Rocea and iiia Brotii- 
ors,*' "La I^onde," and *'400 Klow?." 

Iji the Londop tape. Vrank Chaeksfield is 
asked to abandon his blithe carefree style of 
former year^ and dun the heavy musical robes 
of the super-spectaele costume films. He cpn 
hardly be blamed If the themes from "King 
0£ Kings/' "The Rohe/' '*Een^Hur," antl '^Quo 
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The Fisher KX-200 SO^Watt Stereo Control-Amplifier StrataKit, $169.50.' 





StrataKit* 

iTSrtfR BADJO CORPOgATION ■ lOfiO ISUW CiTT * * NEW YOSK 



It has four things that others haven't. 



I StrataKit Construction. Assembly by totally 
■ error-proof stages (strata). Each stage corresponds 
to a separate fold-out page in the Instruction Manual. 
Each stage is built from a separate transparent packet 
of parts. Major components come already mounted on 
the exrra-heavy-gauge steel chassis. Wires are pre-cut for 
every stage— which mieans every page. Result: Absolutely 
equal success by the experienced kit builder or the com- 
pletely unskilled novice! 

2 Built-in d^Arsonval Meter. For laboratory 
■ accurate adjustment of bias and balance. Assures 
peak performance from the start; permits 'touching up' 
for continued peak performance throughout the years, 
regardless of nibe aging. No orher single-chassis control- 
amplifier kit has this vital feature. 

•Walriul 0/ Mahogany cabinet $24.96. MftUF cj&lne(, SI 5.95. PrkfiS sliEhlly higher in tTie Far West. 



3 Third-Speaker Output with Volume Control. 
■ Blends the two stereo channel outputs to feed a 
third loudspeaker system— at any desired volume level. 
Ideal for center-channel stereo fill-in ot for a mono ex- 
tension speaker in another room of the home. A Fisher 
exclusive among control-amplifier kits. 

The Fisher Name. No comment necessary. 



USE THIS COUPON FOR FURTHER INFORMATION 

Fisher Radio Corporation 

21^29 AAzh Drive, Long Island City, N.Y. A-3.n 

Please send mc wiihouc chftfgc the complete 
Pisher StrataKit catalogue. 

NAME. . - - ^ 




ADDRESS- 
CITY . 



_STATR- 
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America is taking to our new Luxor Stereo tape recorder like Swedes take to Smorgasbord. 
Among the big factors in the success of this complete stereo sound system is its great 
crosstalk rejection ability. This means that the port and starboard speakers in your stereo 
system pull their share of stereo from the tape and nothing more. Made with traditional 
Swedish care, the Luxor Magnefon has less crosstalk than a pair of glaciers. It does however 
HAVE all of the finest characteristics that a "dedicated" audiophile coutd ask for. Any 
audio dealer in town wifl fiff you in on the frequency responses at all three speeds, (it*s 
truly Hi Fi at 3Vc), and even the cubic dimensions. While you are investigating all this we 
are sure he will try to sell you one at $279. If he does — Buy it! In the West he will ask 
for a few more dollars — Still worth it I 




THE MAGNEFON BY 




MOTALA, SWEDEN 

AmeLux ELECTRONICS CORPORATION 

i;0 Easl 12 Street., Ktiw York IT, N. Y. 



■0 1941 A^\ELUX ELECTRONICS CORP. 

J. - — ___ 

I PlensG write for illustroted descriptive 

I brochure 

' AmeLuic Electronics Corporation 

I 60 East 42 Street • New Yoric 17, N Y, 
I Please send your free brochure Jo 

[ NAME _ ■ 



ADi>SESS_ 
CITY_ 



_$TATE_ 



1 
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www.americanradiohistorv.com 



Vadis" sound prptty mucli allke^ They have to, 
Ir they didn't, the producers and the public 
TV'nuld feci they were being ahort ch ringed. The 
sound on this reel, for all Us * 'heroic" spread, 
is disappointing. I hnve a two year old four- 
track Clincksfield tape on this lieibel (''Evening 
in PariB"/M 70005) that sounds better in 
side-by-sidc comparison. 

The Many Vorces of Minam Makeba 

Kapp KS 3274 

Remember the days when aountJ-on-snunci 
recording usually involved a loss in listen in£' 
quality? 1 was reminded anew of th<> progress 
made in muUi-trnclv work while listening to 
the aronKiugly clenn sound that producer Bob 
lioHard and recording engineer Bob Simpson 
have provided in the second album by the new 
ftingSng star from A£ric.% Miriam Makeba. fn 
soiijja ahout warriors anil witch doctors, Miss 
>rnkGha produced seven voicings — duhbed one 
at a time — vet the ftouod loses none ol the 
clarity found iu the rest of this recording that 
ia far from average in Technical prowess. The 
first intimation that this Js to be a remarfeabie 
record c d in es in th e veri' fi rst sele ct I ob , ft 
huntln!? sonfr and boot dance that sends the 
stamping feet of dancers across the stage to 
the accompaniment of large African dnjms, 
holls atid smoothly agile stick rhythms. In 
the West Indian haUad Love Tastes Like 
Strawberries, the silvery sigh of iCruie Cala- 
bria's 12-string guitar, heard on the left, aad 
the iow boom oC percussion on ilie rii^ht pro- 
vide a startling contrast as backdrop for the 
voice. lu more sopbietioalcd material- — tlic 
Carnival theme from the movie "lilact Or- 
pheus" and ''Night Must Fall" — we find Mifts 
>[akcba equally at home in music from other 
<oiiriiieutH> Her cry.stalline voice Ij^ heard to 
best advantage in a little lullaby about a ca- 
itory. In its moving simplicity, this one song 
Jh enough lo confirm the belief of many ob- 
servers' that Mirinu Makeba is one of the wuly 
j^i^at folk .sinjj'crs of our day. 

Mantovani'. Music of Victor Herbert and 
Sigmund Romberg 

London PS 165 

>rantovajil rceordiags have been a vital seg- 
mn\t of the Londou catalog during all the 
yenr:> of the 1>P record but a surprising rtum- 
bor of them are available only in mono ver- 
Piuns. At ih-iit glance, rhis release — and a 
companion disc called "Mu^^iie of Irving Btrlin 
and liudoU Krimr^ (London PS IG'M— stnick 
nie as another example of duplication \mtll I 
diticovcrcd that not one oi these composers 
bad undergone stereo treatment in Mantovani 
I albums. If the orcJiestra's arrangements have 
' chauffed since mono diiys, it would take a 
battery of experts to establish the point. 
Woodwinds are now ftharing some of the 
prominence once reservc:d for the strings. Of 
course, Mantovani's string section still baa 
plenty of prominence if you hear it under the 
COudition:^ of preemphnsis used on four-trnck 
tapes. The recording curve in these discs, for- 
tunately, for the mu&ic involved, is quite 
close to the HIAA specification. 



Vienna— City of My Dreams 

Columbra WL 156 

The technitjue of dubbing the sounds of 
a city into a recording of its music is hardly 
a new one yet the A.istrian crew involved 
hi this project Ivas turned in a frcsh-^ouQdiug 
portrait of Vienna, Most of us hnve en covin - 
(eied recordings of tliis type in which the 
so u n d ef f ce t s wc r burdened with a di s tcfc r- 
tlon content greater than that of the studio- 
recorded orchestra. Here the problem is 
licked in a very simple way. The extraneous 
sounds are kept at true background level 
while the orchestral arrangemcntB arc u^cd 
for maximum effect in pinpointing the lighter 
side of the Viennese musical scene. Amt^ng 
the sources of local color are the dty^g cab- 
arets, bars, and wint* gardens. Even the 
leading amusement park has been pressed 
into service for some of the background at- 
mOiiphcre. The local orchestra under the di- 
rection of LCarl Grell ha^J the relaxed freedom, 
of authentic Vic^iucse mnslc making. 

(Contmued on page 67) 
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PROTECT YOUR RECORD COLLECTION WITH AUTO-POISE 
...first self-powered automatic tonearm 

Record scratch is a thing of the past with REK-O-KUT Auto-Poise — the first self- 
poioered automatic tonearm. □ For the first time, the flawless performance of the 
single-play turntable and independent tonearm is combined with convenient push- 
button operation. □ Auto-Poise, the first automatic self-powered independent tonearm, 
pays for itself by protecting your record collection and high-compliance cartridge. □ 
You get ■ unequalled record protection ■ jnlly automatic operation ■ unexcelled 
single-play turntable and independent tonearm performance □ Ask for a demonstra- 
tion of Auto-Poise at your high fidelity dealer- Write for free literature today. 



AUTO-POISE AUTOMATIC TONEARM, Model AP-320 — $74.05 net. □ AUTO-POISE CONVERTER, 

MODEL APK, converts existinp: Rck-O-Kut Toneavms to automatic to^iearms — $49.95. 
□ REX-O-KUT STEREO TONEAUM, Model with exclusive Omni-Bulance and Micro- 

poise, for perfect balance and tracking with high-compliance cartridges- — $34.50 net. 

H n.l/IIT ' ^^^^ ^^'^^ ^^^^^ Co'^^'^c N Export; Morhon Exporting 

nLII'U llU I Corp., 458 Broadway, N-Y,C Concdo: Atlas Radio, 50 Wmgofd Ave,, Toronto 19, 
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LAYMAN'S FM STEREO 
(MULTIPLEX) 

I haven't said a word about FM-atereo 
for abiiost nine months. Not sinee last 
spring, \\'hen the ne;v system was first ap- 
proved. (I won't count a passing refereute 
to FM-stereo's "phase-S" characteristics, a 
few issues back,) Good enough reason. It 
takes awhile for this kind of pudding to 
cook. And the proof's iu the eating, re- 
member. The listening. 

It wasn't until almost tlie end of last 
year that, ver3' Inte one nighty Kiss Sarah 
Vaughan suddenly belted out a number 
from one of my stereo loudspeakers^ while 
her accompaniment dribbled forth out of 
the other. Sicreol Well, maybe it wasn*t 
gtorco hut there sure was plenty of separa- 
tion. I tried my balance control, from one 
channel all the way over to the other; yes, 
definitely, thin was it. The real ping-pong 
McCoy. There was Miss V., full-bodied, 
slightly larger than life and much closer, 
iipang in one speaker. On the other channel 
she was no more than a faint, oilf-mike, 
reverberated echo. 

My musical ears were not impressed. But 
my mind said, hy golly y it worhs. This is no 
fake. If La Vaughan can do it, so can 
Tteethoven and Mozart. I mean, maybe, 
Leonard Bernstein and Leopold Stokowski. 
If 3-ou've got separatioTif you've got every- 
thing. (Well, almost everything.) 

A Slight Delay . . . 

Yes, I'm aware that thousands of ardent 
audiofans sat up most of one night, back 
there last Juno, intent upon hearing the 
first ton seconds of genuine stereo-on-the- 
air» (Tin aware that the editorial staff of 
our magazine was numbered among the 
wakeful hopefuls, too.) Not mc — though I 
did ride on the very first train on the new 
Sixth Avenue subway in N.Y.C.^ back in 
the thirties. (Jui^t to show you I can get 
in a, "first" when I feel like it.) I was too 
much tl)c benevolent cynic, this time. I went 
ti> l;cd carl3', and figured I'd look into I'M 
stereo in u couple of months or so, maybe 
hy laic August, I was much too optimistic, 
of course. Shouldn't have given it a thought 
until after Christmas. 

Now keep carefully in mind that I am 
speaking here of layman's stereo (multi- 
plex), as per title. Needless to say, during 
those liix months or so the inner audio 
world was positively seething with TM- 
.^terco activity, breaking its collcclive neck 
in a huiuired ways over the frightening 
task of living up to advance publicity^ 
getting real, audible^ workable YM stereo 
out whore it belongs, in the living room. 
This was a "phase 2" with a vengeance, as 
almost any participant will admit, I think, 
and the problems were genuine all along 
tlie way. As a semi-Lnaiderj I heard rumors 
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and talk all the time, from every aide — not 
merely in the building of home stereo 
tnnera but from the transmitter people, 
who were having their minor disasters, and 
even from the program departments, who 
found to their horror that a large propor- 
tion 0 f aval lahlc stereo disc material 
wouldn*t work on FM-stereo broadcast — 
complex and unforeseen technical allergies, 
so to speak, phase cancellations, and the 
like. A frantic time was had eveu here, 
auditioning huge quantities of records in 
the search for something that the S5'stem 
would tolerate; and that, of course, was 
merely one minor area of problems. There 
were plenty more, most of which belong 
in the technical sections of this magazine 
and which I can do no more than acknowl- 
edge as existing. Even such minor annoy- 
ances as that nasty audio beat tone that 
shows up with some tape recorders. Bias, 
tangling with the multiplex. 

No blame f or tl le delay i u mul t i p lex , 
then. Jar from it. Better an honest delay 
Uian a too-hasty launching of imperfect 
equipment, haU-baked, There will always 
be serious problems in this sort of develop- 
ment that simply cannot be foreseen ahead 
of time. 

What was tlie layman's likely first move, 
towards stereo on the air? Well, I figured 
first I'd like to try a conversion. After all, 
for some years now we've all had those 
nicely labeled Multiplex plugs on our 
tuners, just waiting for a plug-in converter. 
In any new area, the conversion unit is 
naturally the fiis>t item to be made avail- 
able. Serves a highly useful, if a temporary 
purpose. As stNOn as I'M stereo is generally 
built into most FM tuners of the requisite 
quality, the conversions will have served 
their interim purpose and they'll quietly 
leave the market. So~P(l better begin with 
a converter. 

Well, I never got to ouc. You see, 1 had 
a fine mono tuner sitting in my living room 
Just then, and I figured, why not try the 
multiplex conversion for this tuner, the 
conversion for which was being heralded, if 
I remember rightly, back in midsummer. (I 
was leery of "a 11- purpose" converters, to fit 
any mono tuner, and had already heard of 
5ome disquieting mismatches, inevitable 
under the circumstances. Better stick to the 
saniG brand, I thought, a specific conver- 
sion for a p;irtienlar model. I note that 
today one ran acquire an all-purpose con- 
verter, the probable bugs having been 
mainly worked out and anticipated, out of 
experience. But this was last August.) 

So — -an exchange of cordial letters and 
phone ealla with the maker of this fine 
mono tuner. Then a wait. Further exchange 
of cord in 1 letters and plione i:alls. A slight 
further delay. As I say, T was understand- 
ing, and expected just this. Eventually, I 
got a nice letter saying the conversion 
unit would probably be available in mid- 



Xovember. That was ^ne with me,- so I 
tactfully waited until mid- December (I do 
understand these things, . .) and then tried 
again. I got back an excellent suggestion 
from the company: under the circum- 
stances, wouldn't it be more sen^bla* now, 
for me to turn in my mono tuner and pick 
up the new model with the multiplex al- 
ready built-in ? An excellent thought, I 
decided. For in the meanwhile I had dis- 
covered that the conversion unit was not 
quite of the plug-in sortj there was a cer- 
tain amount of finger work to be done in 
the process, like replacing the volume con- 
trol and power switch. I found, unaccount- 
ably, that I had chilly feet at this mild 
prospect. So I said—yes. Excellent idea. 
Givo me the works -and thus I by-passed 
the conversion period altogether. 

If you will turn to page 4.6 of the Feb- 
ruary issue, you'll find our "Equipment 
Profile" write-up of this very conversion 
unit, "at long last.*' Citation MA. The edi- 
tors sweated out the wait, too, and don't 
think they didn't expect it, just as I did. 
A con.scientious audio designer is more than 
likcl3' thus to get out of step with his pub- 
licity people, wlio always get there first 
with the niostest. 

So, as of now, I am still looking forward 
witJi utter equanimity to a continued alight 
delay in receiving the Citation IIIX multi- 
plex tnner, in exchange for the Citation III 
mono tuner that I still am hanging onto, 
with the greatest of pleasure. I must say, 
at this point, that the Citation III has 
given me, over -all, unusually fine mono F^r 
performance. The longer I wait for Cita- 
tion IIIX stereo, the more confident I am 
that the eventual product Avill be tops. Pll 
leave Citation there, for the time being, 
and return to my story about Miss 
Yaughan. 

Pifot^s Separation 

Miss Vaughan, 3'ou see, came to me" 
courtesy of another company, Pilot. (It 
V)as another company. Since then, I dis- 
cover to my astonishment. Pilot has been 
bought by a corporation that also owns 
Ilarman-Kardon, maker of tho Citation 
line.) Pilot was really on the ball this last 
year. That company somehow got its FM 
bugs and its designing problems out of the 
way in relatively short order and, in no 
time at all (just a few months) came out 
with w o rk a ]>le , buyable, practical store 0 
equipment. I don't mind sa^'ing that it waa- 
at tlie editors' suggestion that I inquired 
at Pilot to see whether they might have 
some stereo ready to hear. They did, and I 
l eccivcd a Pilot GOSM, a moderately prieed 
combination unit, combining stereo ampli- 
fier and phono preamp, and so forth, with 
a multiplex tuner all in a single package. 

This was, actually, just what I wanted, 
in a difTorent category. If you are going to 
get an idea of practical broadcast stereo 
for the layman, you must tackle various 
line of inquiry (a) conversions (b;i top 
quality equipmenf and, even more impor- 
tant, (c) modestly priced, intermediate 
equipoient of the sort that really will make 
or break tlic multiplex market for compo- 
nents. 

Since we've already printed an extensive 
Equipment Report on this model (Audio, 
January 1952, page 44), Pil concentrate 
on f^he actual experience I have had with 
this very honestly designed piece of equip- 
ment. It has already taught me mnch^ both 
pro and con, about the larger picture jn 
present-time stereo reception, both at my 
city location, in the heart of Manhattan, 
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TRANSISTORIZED 
4-TRACK STEREO TAPE DECK RPlOO 
Completely assembled* wired and tested. 

$399.95 

Semi-kit fncludes a completely assembled and 
tested transport, electronics in kit form. 

$299,95 

Luggage-type Carryrng Case— $29.95 
Standard IS-inch Rack Mount— $9.95 

A top quality stereo tape recorder permits you 
to build a stereo tape library of your favorite 
music at low cost. As your musical interests 
change, you may record the new music that 
interests you at no additional cost. 
Perfected 4-tracl< stereo/mono recording, 4 &. 
2 track playback. True high fidelity transistor 
electronics, individual for record & playback, 
plus separate record & playback heads permit- 
ting off*the-tape monitor. 2 recording level 
meters, mixing, mic & level controls, switched 
sound-on-sound recording. Electrodynamically 
braked supply Sitake-up reel motors; hysteresis 
synchronous capstan motor. Individual sote- 
nolds for pinch-roller Sitape lifters. All-electric, 
interlocked push-butlon transport control & 
interlocked safety ''record" pushbutton. Preci- 
sion tape guidance & sweep loading — no pres- 
sure pads. Mo slurring or tape bounce problems. 
OigitaJ turns counter. Vertical or horizontal 
mounting. Modular plug-in construction. An or- 
iginal, exclusive EICO product designed & man* 
ufactured in U.S.A. (patents pending). 




FM-AM STEREO TUNER ST96 
Kit $89.95 Wired $129,95 

Includes Metal Cover and FET 



(Patent Pending) 



NEW FM MULTIPLEX 
AUTODAPTOR MX99 
Kit S39.95 
Wired $64.95 
Cover opt zonal 52>75 
An orlginaJ EfCO 
contribulron to ih« nri of 
FM MullipLex rscoplion. 




70'WATT INTEGRATED STEREO AMPLlFrER ST70 
Kit $94.95 Includes Metal Cover Wjred $U9.95 
40-WATT INTEGRATED STEREO AM PUFFER ST40 
Kit $79,95 Includes Metal Cover Wired $129.95 

ST96J FM and AM stereo tuners on one com- 
pact chassis. Easy-to-assemble' prewired, pre- 
aligned RF and IF stages for AM and FM. 
Exclusive precision prewired EYETRONIC® 
tuning on both AM and FM, 
FM TUNER: Switched AFC (Automatic Fre- 
quency Control). Sensitivity: l,5uv for 20db 
quieting. Frequency Response: 20-15,000 cps 
ihldb. Multiplex-ready: Regular and MX out- 
puts built in. 

AM TUNER: Switched ''wide" and "narrow" 
bandpass. High Q fifter eliminates 10 kc whistle. 
Sensitivity: 3uv for l.OV output at 20db S/N 
ratio. Frequency Response: 20-9,000 CpS 
("wide"), 20-4,500 cos ("narrow"). 

BOTH AMPLIFIERS: Compiete stereo centers 
plus tv^o excellent power amplifiers. Accept, 
control, and amplify signals from any stereo 
or mono source. 

ST70: Cathode- coupled phase inverter circuitry 
preceded by a direct- coupled voltage amplifier. 
Harmonic Distortion: less than 1% from 25- 
20,000 cps within 1 db of 70 watts. Frequency 
Response: :i:y2db 10-50,000 cps. 
ST40: Highly stable Williamson-type power 
amplifiers. Harmonic Distortion: less than 1% 
from 40-20>000 cps within 1 db of 40 watts. 
Frequency Response: db 12-25.000 cps. 





Designed for all EICO FM equipment (HFT90» 
HFT92, ST95) and any other component qual- 
ity, wide-band FM tuners having multiplex 
outputs, the new MX99 incorporates the best 
features of both matrixing and sampling tech» 
niques. It is free of phase-distorting filters and 
provides the required, or better-than- required, 
suppression of all spurious signals including 
SCA (67kc) background music carrier, re- 
inserted 38kc sub-carrier, 19kc pilot carrier and 
all harmonics thereof. This is very important 
for high quality tape recording, where spurious 
signals can beat against the tape recorder bias 
oscillator and result in audible spurious tones 
in a recording. This adaptor wiJI synchronize 
with any usable outDUt from the FM tuner and 
wil/ demodulate without significant distortion 
tuner outputs as high as 7 votts peak-to-peak 
(2,5 volts RMS). 

The MX99 is self- powered, provides entirely 
automatic stereo/mono operation and Includes 
low impedance cathode follower outputs to per- 
mit long lines. An indicator lamp turns on when 
the station selected is broadcasting multiplex 
stereo. A separation of 35db between channels 
is typical across the entire audio spectrum. An 
over-all gain of unity Is provided from input to 
output on both stereo and mono. 



EICO, 3300 H. Blvd., L.I.C. I, N. Y. A'3 

□ Send fr^^ 32-page catalog & dealer's name 

□ Send new 35-page Guidebook lo HT-FL for 
which I enclose 25^ for postage & handling. 



Name 

Address .t. 
City 



, Zone .... Slate.. 



Over 2 MILLION EICO instruments in use. 
Most EICO Dealers offer budget terms. 
Add 5% in West. 



) 1962 Electronic Instrument Co., Inc. 
3300 N. Blvd., LLC. 1» N.Y. 



Listen to the EICO Ho-jr, WABC-FM, N.Y. 95.5 MC. Mon.-Fri.. 7:15-8 P.M. Export Dept., Robiirn Agencies Inc., 431 Greenwicii St.. New Yorl< 13 
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MODEL 6 3 SPEED a TRACK 

STEREO RECORO/PLAYBACK TARE DECK 

The remarkable fcaiiii-es of ihis superb 
unit spcnk for themselves ^ recorf?* 4 
track; plays back 2 and 4 track stereo 
and mono; records/plays back FM 
Multiplex Stcreocast with magrniHccnt 
darity, even at ips. Permits sound- 
on-sound, track adding* direct monitor 
from source or tape; ha^ push button 
controls, three separate Taudberg en- 
gineered precision laminated headS) 
hysteresis synchronous motor ; installs 
into HI-FI system. Price S498. Remote 
control "F*' model also available. 




MODEL 65 

STEREO PLAYBACK TAPE DECK 

Another Tandberg tmnnph — for pure 
playback of 2 and 4 trnck stereo nnd 
mono tapes with finest frequency re- 
sponse. Extremely versa HJe; facilities 
for adding erase and record beads* 
Price $199.50. 

TantJherg, retntihtx iinch^lletiged /or 



Tandherg 



OF AMERICA, INC, . 
S THIRD AVENUE, PELHAM. NEW YORK 



nnd in tlie country^ a hundred miles anay. 
with frittge-urea reception at its moat 
deadly, I can sum up the G02M major quali- 
ties in just two observations. 

First^ it hat; the €,^seniial qualitry- fov 
stereo reception, the absolute ncoosslty-of- 
uecessitiea. SEPARATION. La Vauf^han 
sold me not only on. Pilot but on stereo 
broadcasting, all in the S|iacG of a ffiw 
moments! I owe Pilot a real debt of thanks 
for briujSfing me then, after ,so many mouths 
of doubt J tliG /irst absolutely concrete evi- 
dcnca that stereo broadcasting doosj truly^ 
honestly, without the slightest doubt, pro- 
duee real storeo. 

Moreover^ Pilot resolved au other lienvy 
laymaii'i? doubt tliat had bothered me (and 
bothers others. 1 am sure). Even wltli a 
minimum sij^nal — and a vast roar of back- 
grouiul noise — the ^ef)ayation was cxcellcni, 
1 Lad wondered, perhaps innocently* 
whether .separation in any way depended 
upon sigual strength. (I now tnow that 
separation can be traded, in the desis^nintT, 
for eertjiin other desired I'eature.^^ — if yon 
wiuxt them.) Well, it doesn't. Ask Pilot. 

Jet Roar 

Secondly, tJuit much-diiicussed 17 -db loss 
in effective sensitivity ns between stereo 
rtKrcption and mono reception of the same 
signal is a stark reality. The Pilot 602M 
in its role as a moderate-cost but carefully 
dcsigjied over-all performer \ti not partieu- 
Inrly sensitive. Sensitivity is only one of 
nj;iny de.sirablcs, remember^ and not always 
)R'oded. either. 

In my eonntry home 1 found that this 
tiDier behaved moderately and nicely on 
PM mono, receiving do/Cns of distant sta- 
tions with complete limiting and perfect 
silcnee^ picking up the weak one."? with 
varying degrees of steady hiss and/or 
siwish-swish (interferenoe from planes), 
exactly as might be expected. My ultimate 
sensitivity test, my own weak signal from 
New York's WNYC 100 miles away, 
marginally audible on the Pilot sometimes 
quite clearj at other times fading to noth- 
ing. That's nothing new, yon may bc sure ! 
It happens with most tuners. 

Ho^veverj un uiuUiplex, as expected^ the 
thin margin of useable reception I had on 
hand at this critically dlstnnt range was 
drastically reduced. The hif^s became a 
giant Toar^ like a nearby jet plane, an im- 
mense increase in a heavy bass "rumble. - 
Net result was that though I could pick up 
New York stereo at 100 miles via IPilotj I 
could not eliminate the background noise 
to the point where the reception -was prac- 
tical, (I could hear the stereo separation^ — 
definitely and reassuringly. 1? cm ember 
thatO 

WTFM, our New York alhweather 
hour atereo station, waa always audible 
but was not quite strong enough to limit 
the stereo noise backgromid, "WQXR's Eos- 
ton Symphony ''live'^ broadcast (via tape) 
was considerably weaker^ come Saturday 
niglit. I eould just about make oat the 
music, and con/inn that the stereo sound 
still was there. Five minutes of the jet roar 
was all I could take of tliat. And nobod}' 
'. else around the East seemed to provide any 
. stereo for me on the occasions when I tried 
I stereo Ii\iiitingj right across the band. Not 
I :i thing. It's amazingj I'm sorry to say^ how 
little stereo there is on the air, even now. 
A<^ain — this is only to bo expected. Let's 
be realistic. 24 hours a day is an awful lot 
of time to fill when the hours, days, weekii. 
months ijisiat on mounting up relentlessly 
Without a break. Still — don't count yonr 
stereo chickens too fast. There aren't very 
many of them^ jet. 



Let's be re;ilistic, too, about Pilot's 
and a good many other stereo tuners that 
fit in the same moderate and popnhir inter- 
mediate category. I said the Pilot was 
"honest.^^ I mean just that. If I am right. 
Pilot could have reduced some of ttiis huge 
roar on weak stereo signals by eompromis' 
ing the stereo itself. (jAnybody can do it, 
of course, by throwing in a low-end illter, 
to reduce the roar to a hisis; but that also 
cuts out the bass in t.ie music.) I*m jiot 
enough of a technician to know at tliia 
point what is involved in the adjustable 
desigii parameters here, but T am confident 
that Pjlot^s insistenee on real^ 100 per cent 
stereo separation even at the possible ex- 
pense of some extra noise as compared with 
standard (mono) li'M. is both an honest ap- 
proach and a highly valuable one. After 
all, we are buying stereo and we want the 
most of it there is. "More sensitivity — with- 
out stereo GOmproxnise — would help, thought 

Lct*a not niuierestimate this need for 
extra sensitivity in multiplei: stereo recep- 
tion. It is a drastie need, for all weakish 
reception and in all fringe areas. On the 
othar hand, lu most urban or near-urban 
are as — h ich means just about an y wh ere 
within 30 or 40 miles of a strong station — ■ 
the sensitivity factor is not so important. 
There is plenty of reserve and more, in any 
reputable component tuner— though I 
wouldn't say as much for some of the weak- 
sister Pi\I receivers of the table-model sort 
I've had occasion to rvui into. 

(My Counoctiout neighbor hafl aji ITM 
mono table modelj mth built-in aerial j 
around 500 yards from my house. I can tune 
sonu^ 60 ii'M stations (mono) via any 
normal, mediuni-sensitive ITM tuner plus 
my rotating house-top antenna. N'eighbor 
M. can get exactly one local station, rather 
faintly. Fortunately, its a *'good music'* 
station and Jiis wife loves it. The thing just 
plays, all day longj in the kitchen, sitting 
catty-corner to get the best reception. Turn 
in halfway around and there's no FM at 

all.) 

Aloral : Beware of fringe reception if you 
buy stereo- get the most senaitivo tuner 
you can possibly pay for. But if you arc 
iu a normal location with good, strong sig- 
nals, receivable on an ordinary folded 
dipolc inside the house (or if you have a 
better antenna outdoors or iu the attic that 
gives the equivalent), you can buy a Pilot 
or similar tuner with expectation of com- 
plete background silence on FAl broadcaats 
— and via the Pilot I can guarantee, first- 
hand, that yon will hear stereo. 

1 note that the same basic Pilot circuit 
is available in other forms, including the 
conversion unit, which if I am right should 
"work" with virtually any mono tuner. 
* ft -A 

I note also that current issues of Audio 
are so full of stereo multix)lex tuner ads 
that I am left gaping with astonishment, 
and hope that you-all out there understand 
two things. First, that T am unable to 
try 'cm all, not even in a year, let alone 
day after tomorrow. And, second, that I 
chose Pilot for preliminary trial last fall 
because the Pilot company did get into 
practical production (as Opposed to adver- 
tising) verj' quickly ar_d, last autumn, was 
clearly one of the few companies out in 
front in the big race. Things have changed 
— -now there are rivals on evirry hand, as 
you may see l>y looking about yon on these 
pages» I trust thafi my early experience 
"TPith Pilot w^ill serve usefully for you lay- 
man readers, whatever brand of tuner you 
try out for yourself, as of now. JS 
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Highest Output For Best Quality 
Professional Quality Basic Amplifier 
With Amazingly Low Distortion 
100 - Watt Basic Amplifier 



Model HF-90M 



2. 



Silicon diode with hifih rcgulaiing capability is used in rectifier circuit lo 
produce a powerful output of 80 watts without distortion. Tiii:; unit is so 
compact that it may be conveniently iristallcd or moved around. 
One of the most distinguished feature.*: of the HI'-QOM is superb low- 
frequency charactt:ristics which arc rarely found in other amplifiers. The 
distortion-free output (distortion reduced to 1 %) is 75 W at 30 cps and 50W 
at 20 cps. 

3, This amplifier use:^ a lari^c mitput tT r^nsformcr with a core of 5%^^ Vo'' X 
\yi'\ the satne in si7e with ihat of a power source transfomier. Such a 
larpc output transformer usu.illy has rather poor hit^h-frequency chiuac- 
teristici and it i.s diflicult to apply negative feedback, [n order to overcome 
such dcfcct!J. this amplifier has specially designed tertiary coil so that a 
great deal of stabilized negative feedback may be applied. 
The I ir-90M i.i :he best professional type basic amplifier featuring exceedingly 
powerful output, superb tone quality, highly siabiitzed performance and com- 
pact size. 

^ Model Hr-90MH provided with a terminal for high impcda nee output (200 
ohm) and an output terminal for monitoring is scheduled to be placed on the 
market together witii Model HF-90M, 

Speclflcotlonit 

E\oOran lubcs; 3 tubes, 2 silicon diodci, Si)l<inriim 
rccliflcf 

CircuLi sysfom? 6CA7?P Fixed bfos 
Goifi: 0>9V, aSW ai iKc 
S N raiio^ Maro fhon 75db 
Qulpul [cfmn^jl: 4. 8, T6 ohm 
MqxfrTium oulpyl; lOOW 

DisroMionfosi ou[puf; 80W (Loci ihon 1% diiiot- 
l\on ol 1 Kc) 

Frequency chofocfcrislScit 20 c/s — ^OKc ± Idb 
fJesidual rioisQ: icii llian I.SW(al \hc lowosl JcvcD 
Voliogc: 100, 117V (chongcabic) 
Powai co/isu-npHC>ni 200W 

Drmbniions: 1 .7/ 1 4"^ W) 3. 1 /I i'<D) ;■; 7. F / ]6'iH) 
Wcighf: 33.07 lbs 





^ 4 S ^ ^^S^ * 



SM-Q300 

Superh Hi-Fi Sound from Newly Designed Circuit 
^0-WATT FM/AM/AM 
STEREO TUNER AMPLIFIER 




Standard Type Specially Emphasizing Stability 
28-WATT FM/AM/AM 
STEREO TUNER AMFLIFIER 




SM-B200A 

Disc Reproduction Noise Is EJimmated 
24 -WATT FM/AM/AM 
STEREO TUNER AMPLIFIER 



Distributors: 

Canada: Iniporthousc of Canada 
Scarhoro, Ontario 

Singapore & Malaya: 
Hwee Sony, & Co. 
Bleach Roitd, Sinf::i]Vore 



FIDWEER ELECTRDNIC CDRFDRATia^ 

5, Olowocho 6-chome, Bunkyoku, Toleyo^ Japon 
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EDITOR'S REVIEW 



PERFORMANCE, Si/ 

IN THT5 PAST VKW YJ&.ARS higli-fidcHty coinpoiicm.^i: have 
achieved quality levels which are truly roiiiarkabl<^ 
— for instance, we noticed in tlic process of putting 
together onr Test Equipment Eouudup in the January 
issue that the residual distortion of some laboratory- 
type test instruments actually is as j^reat as the total 
distortion of several available component>i. Tube com- 
ponentSj that is! 

Now, however^ there is much talk about the inevi- 
table and imminent transistorization of component?;;. 
According to the conversations we liave heard the 
changeover is supposed to occur within the next three 
or four yea2*s. Well, perhaps these predictions are 
correct but we can't lielp wonder ingj in view of the 
unusually high quality of existing tube equipment, 
\vhy it is necessary to abandon known excellence for 
the ^Mvee electronic wonders?" Even more to the 
point, will transistorized equipment perform better 
than, or as well as, existing components in the equiva- 
lent category'^ It seems to us that unless the latter 
question is answered affirmatively, transistorization 
will be a step backwards. 

We do not deny the important virtues of solid-state 
devices; smaller size, less weight, and reduced heat. 
But these qualities must necessarily take a back seat 
to performance in high-quality components. 

Don't misunderstand, we are neither saying that 
transistorized components are necessarily worse tlian 
tube components nor that conversion to transistors is 
undesirable; what we are sayriig is that the decision 
to convert should be based primarily on performance> 
And reliability. And serviceability, 

STANDARDS 

Eeeently we visited a local audio emporium to pur- 
chase a resistor or something, and overheard a conver- 
sation which disturbed us somewhat. In effect we heard 
a salesman saying that the IHFM (Institute of High 
Fidelity Manufacturers) rating system for amplifiers 
(music power) was not as valid as the rms rating. 
Whether or not he is right about amplifier ratings (we 
have commented upon this in the past), and whether 
or not he was trying sincerely to help a customer, 



we arc inclined to believe that the over-all ei¥cct is 
harmful. 

First of all, the basis for an industry-wide standard 
is that it be accepted and used by the entire industry. 
HecausB such standards exist, the consumer can be 
confident that a 20-watt amplifier will not change in 
power from store to store. TJic manufacturer can be 
confideut too. 

Now, what if the standard is inadequate in that it 
does not truly standardize tlie qualities it purports to 
make standard^ It seems to us that the proper pro- 
(^ednre would be to fight hard to change the standard 
— not tear down the sysieyn of standards 1 Indeed, it 
is vitally important for the consumer to insist on the 
use of these standards — they are one of the best yard- 
sticks available to him. 

As an interesting footnote, recently the Magnetic 
Rccordiiig Industry Association set up an eleven-man 
Standards Committee in order to assure consistent 
high standards in the tape industry. Aiiother step in 
the right direction. 

MEMORABILIA 

Fifteen years ago, come May, Audio (then called 
Audio EN<nNM%KiuNG) started a course of events which 
has inexorably led to the ^nagazine (and industry) as 
we know it today. In the course of these fifteen years, 
many exc;it.ing events have occurred and Audio read- 
ers have participated in them. In our May issue we 
will devote a considerable amount of space and effort 
to retelling those eventful ^''cars. I21 order to make 
this as meaningful and interesting as possible, we in- 
vite ea(;h of you to participate — to send us photo- 
graphs or other documents which would shed light on 
the growth of the high-fidelity field. (We promise to 
use them gently and return them quickly.) Naturally 
the most useful photographs would show some of the 
early equipment as well as the important events. 

In addition, we invite you to gaze into your crystal 
hall and predict what you think the next fifteen years 
holds in store for tlie high-fidelity^ field. Do not feel 
restricted, make your predictions as technical or non- 
technical as you wish or are capable of. We will tabu- 
late all the predictions and report the results in May. 
Fifteen years from Hay it will make interesting read- 
ing for any of us still around. 
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COMPARES 




PICKERING & COMPANY INC. offers the stereo fluxvalve pickup in the following models: the 
Calibration Standard 381; the Collector's Series 380, the Pro-Standard Mark II and the Stereo 90. 
Priced from $16.50 to $60.00, available at audio specialises everywhere, 

"FOR THOSE WHO CAN HEAR THE DIFFEP^ENCE" 

Pickering and CompAny— piainvlew» Long Island, New York 
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The fundamental capabilities of pulso transmission are under study al Bell Labora- 
tories. At a transmission rale of 200 million bits per second, for example, PCM 
could Simultaneously transmit 3000 telephone conversations on a single circuit, 

AN INTRIGUING DEVELOPMENT IN TELEPHONE TRANSMISSION 



Bell Laboratories engineers have applied a method of 
transmitting telephone conversations vy/hich uses a series 
of ON-OFF pulses rather than the continuous electrical 
signals generally used since the time of Alexander 
Graham Bell's first famous message. 

The method is called Pulse Code Modjiation. With 
PCM the telephone caller's voice is sampfed every 
l/8000th second. Each sample is then encoded into a 
series of ON or OFF pulses, and these pulse groups are 
sent over the regular telephone line. Spaced periodically 
along the line are repeaters which clean up and amplify 
the pulses. At the receiving end the pulse groups are 
decoded and the caller's voice is reconstructed. 

Since the pulses are of very short duration, it is pos- 
sible to interlace many different voice messages and send 
them all over one line. For example, in a PCM system 
now operating between Newark and Passaic, N. J., a single 
pair of wires carries as many as 24 one-way voice signals. 



Other systems for carrying more than one voice signai 
over a single telephone line have been developed and are 
in widespread use, PCiVl, however, provides special advan- 
tages, for example, in cable circuits connecting telephone 
offices in a congested metropolitan area. 

PCM in its present practical form for cable circuits 
has been made feasible by Bell Laboratories* invention 
and development of the transistor, the key element nec- 
essary for a small economical system. 

Currently, PCM systems carrying much larger bundles 
of communication channels are under study at Bell Lab- 
oratories. The goal as always is the improvement of Beil 
System communication services. 




BELL TELEPHONE LABORATORIES 

World center oi communications research and development 
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A High-Quality 
Stereophonic Mixer 



ROBERT GERBRACHT- 

The avid tape recordist can improve his recordings by use of a mixer. Here is one 
that will mix four stereo channels (two each high and low level) or eight mono. 



Fou A wrtui VAKiTiTY of reasoiiB it is 
sometimes desiiable to employ several 
input signals simultaneously. Such 
instanees occur most often during;' re- 
cordiDg — adding spoken commentary to 
recorded music, sound -on-sound tecli- 
niques, and other special effects. When 
more than one input source is employed 
it is necessary to supply means of switch- 
ing from one to another, controlling" tlic 
amplitude of the signals^ fading" them in 
and out, and mixing them as desired. It 
is the purpose of the mixer to perform 
these operations smoothly and Avithont 
noticeable discontinuities in the output. 

Mixers come in all si^scs and forms 
depending upon theii" projected use. 
They may be divided into classes de- 
fined by the inputs ; high or low im- 
pedance, constant or variable impedance^ 
high or low amplitude. Further diversi- 
fication arises according to whether or 
not ampliiication is provided dm'ing the 
mixing process. By and large cqualiza 
tion is applied before the mixing sta^^es, 
but even this function may be performed 
simultaneously with the mixing. 

The dividing line between high and 
low impedances for the purposes of this 
article will be taken as some few Idlohms. 
Obviously the dividing line is somewhat 
vague — in practice, however, things are 
nmeh improved, for there is a gap in 
the range of impcdajices of commercial 



SIS iS. Cheddar A'oe., Fa&adcna^ Calif. 




Fig. 2. The ^^common-plafe" mixer. 



devices between about 600 ohms to 
perhaps 10,000 ohms. A similar situa- 
tion exists in the case of signal levels — 
t]iG dividing line may be talcen as perhaps 
50 mv^ although 20 mv \vould be a large 
^^low-level'' signal, and perhaps .1 volt 
is closer to usual "high-lever^ signals. 
It is up to the mixer to accomodate the 
wide latitude of impedances and output 
levels and to function properly through- 
out as broad a range as possible. 

Design Consjderations 

The most common signal sources are : 
high-level high-impedance (tuner, pre- 
amplifier output, ceramic cartridges, and 
so on) ; low-level high -impedance (mag- 
nefcie cartridges, some microphones) ; and 
low-level low-impedance (other mi- 
crophones) . High-level low-impedance 
sourfeg are rarely found outside of tlie 
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Fig. 1. The completed mixer. 



usual 600'ohm studio line. For con- 
venience and simplicity we will consider 
only high-impedance sources. Now the 
signals to be mixed must be of the same 
order of magnitude; hence low-input 
signals must be amplified to the level 
of the high-level inputs before mixing. 
Since preamplifi cation is necessary at 
any rate, the output then being high 
impedance, the choice of a high input 
impedance mixer in no w^ay limits the 
versatility of the device. It is only neces- 
sary to provide a suitable means for 
amplifying the low-level signals by a. 
factor of perhaps 40-60 db, talring pains 
that the input impedance of the pre- 
amplifier matches that of the signal 
source. 

Magnetic cartridges require equaliza- 
tion and should be terminated in a fixed 
impedance (usually 47,000 ohms). With- 
our further discussion it is assumed that 
the signal from such a cartridge will be 
amplified and equali^ied in the usual 
fashion and presented to the mixer as 
the (high level) output from some pre- 
aniplifier. Microphones require no equal- 
ization — preamps suitable for high im- 
pedance microphones are included in 
the mixer described in this article. Al- 
though low-impedance microphones are 
often superior to their higher impedance 
counterpai'ts, the microphone inay be 
terminated in a suitable transformer and 
the output changed to high impedance 
with little trouble and moderate expense. 
Alternately, the output may be sent 
through a transistor circuit in the 
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AND SO ON 



Fig. 3, The ''anode-follower'' mixer, 



contact the sig"nal must be on the order 
of at least 100 mv^ i.e. a high-level 
sii^nfll. Hence nil low- level signals must 
be amplified before the attenuator. This 
is BO drawback, however, since ampli- 
fication of low-level signals is neeessary 
before mixing any^vay. 

Probably the most popular aud com- 
mon type of multi-input mixer-ampli- 
fier is the com mo 11- pi ate cii" cu.it shown 
in Fig. 2, This cii'cult has the advantage 
of complete isolation between irputs — 
no amoinit of change in the levels of 
any input has any effect on that of any 
other, tm important requirement for any 
DiLxer. On the other hand, one tube sec- 
tion is required for each input An 
alternate design, Fig. 3, utilizes plate- 
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Fig. 4. The equivalent circuit of the common-plate mixer for n inputs. 



gi*oujidcd-base configuration which has 
the properties of low-input impedance 
and high-output impedance. From here 
it m ay pro eeed to the h i gli -input im- 
pedance preamplifiers. Finally^ the out- 
put of the mLxer may be sent to a cathode 
follower, thus removing any need for 
constant output impedance. These con- 
siderations siiiiplify tie design of the 
mixing stage considerably. 

For a mixer to be a mixer it must 
have at least two signals to mix — eaeh 
signal may be high level or low level. 
This dictates at least four inputs. The 
demands of stereo double this number. 
Unless the degree of attenuation mu^t 
be precisely known, simple potentiometer 
type attenuators may be used instead 
of costly step-type controls, Ho-wevex to 
override the noise from the moving 



grid feedback in an ^'anode-follower'^ - 
arrangement to achieve isolation and 
mixing. However complete isolation is 
not gained, for grounding one input may 
alter the output of another signal by 
some 2-3 db. The common -pi ate circuit 
is employed in the mixer deijcribed in 
this article. 

Theory of Operation 

Figure 4 shows the equivalent circuit 
of the common -pi ate configuration for n 
inputs. Hy^ is the common-plate load 
while /j; and it are the tubes' plate re- 
.si stance and amplification factor, res- 

1 Charlc.^; P. Eoegll, "The Anode Pol- 
io wov," Audio- Dec. 1960, p. 19. 

2 Donald L. Shircr, 'Tcodbaek Tecli- 
i\ iq ucs i n L o w -Le ve 1 A mpl ifi e r s/' A u D lO ; 
Mriy 1961, p. 10. 



pcctively (tubes assumed identical). 
Here is the signal output while is 
the jth input signal. Cathode resistors 
are eliminated for simplicity. Then 



. . Hence 
.-t-r",.) =-^^«Ex. 



where ?V = + + + . 

so that i-t (ffj -h + , . . 
But = iV^^ so that = 

— — - tfj . . -i 5n) 

Eq. (1) 

From this it is seen that all signals 
are mi;ted evenly and also that any 
given input ia aniplified by a factor 

This compares with the usual expres- 
sion for a triode amplifier gain A - 
- i^RiJiyp-i- ^l) that the gain is 
altered by the factor (r^ + i?/J/(rp 
nRy^) . For triodes this often approxi- 
mates 1/n indicating that amplification 
is markedly lessened in the mixer. More- 
over j due to the shunting of the load 
resistor by the plate resistance of the 
various tubes it is evident that the out- 
put voltage for some given amount of 
distortion is reduced in the ratio r^/ 
[rjj+ (^2 -1)^1^] from that of the single 
amplifying stage. But as the output 
from the mixer need be only a few volts 
this limitation is not serious. 



Circuit Details 

Figure 5 shows a block diagram of the 
mixer. Low-level signals are aniplified 
43.-5 db in a eascode preamplifier. The 
two low-level inputs and the two high- 
level inputs are then mixed in relative 
amounts depending on the settings of 
the level controls. Over-all gain for the 
two channels is adjusted by a ganged 
volume control. A simple switch changes 
the dual 4-inpnt mixer into a single 8- 
input mixer willi a variable resistor 
serving as a separation control. At this 
point information is taken from each 
channel and delivered to an amplifier 
stage and then to & VQ meter which 
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Fig. 5. Block diagram of the mixer (channel A only). 
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serves as n visual monitor. A cathode 
follower Gompletes the circuit. 

Figure 6 presents the schematic dia- 
gram of the inL\:ei\ Only one channel is 
indieatedj the other being identical. The 
low-level prciimp is a,n almost standard 
cascode amplifier followed by a voltage 
amplifier and d.c. -coupled cathode fol- 
lower. The function of the 120,000-ohin 
cascodo plate resistor has been described 
by Shircr^. A gain of 150 is delivei-ed by 
the two tubes. The cascode tubes and 
V g are 12AY7^s, a premium low-noise^ 
low-micro phonic tube especially de- 
signed for low-level amplification^ while 
the eascode circuit is used for its low- 
noise characteristics. One per cent 4le- 
positcd film precision resistors are used 
throughout the preamps to ensure low 
noise. Well filtered dx. is applied to the 
filaments of all preamp tubes operating 
at low-signal levels. Regulated B is 
used throughout to provide exceptional 



stability and low-hum levels. Large 
amounts of feedback are applied in the 
prcampSj including the unbypassed 
ca th ode resi s torsj ca tho d e to c atho d e 
feedback from F^^ to Vi^^j and, indeed^ 
the basic design of the cascode circuit 
itself. The output from the preampli- 
fier is flat within 1 db from below 5 cps 
to 175.000 cps. The cathode resistor of 
the cathode follower output froui the 
preamplifier is a lOOjOOO-olnn pot and 
serves as the level control, A spsi switch 
grounds the output when no signal is 
present. 

The high-level inputs go directly to 
similar 100^000-obm pots and on-ofC 
switches^ and then directly to the mbccr 
tubes. 

The mixer circuits are identical for 
high-and loWevel signals with the ex- 
ception of the grid resistors and coupling 
capacitors of tlie low- level stages. Two 
12AX7^s arc common-plate coupled. For 



these tubes M- 100, ^ 80,000 ohms^ so 
according to Eq. {2) 

100 X 27 



SO 4- 4 y 27 



= 14,4: 



Unbypaascd cathode resistors supply 5.2 
db of inverse feedback and the resultant- 
gain is 8, 

Tlie mixer output is coupled through 
the .5 \if capacitor to the 100,000-ohni 
master gain control and the grid of the 
cathode follower. The latter has a gain 
of .9 which serves to make the over-all 
gain for low -level signals exactly 1000, 
and 7 for the high-level pickups. Two 
partially isolated outputs are supplied 
so that, for example, an audio amplifier 
and tape recorder 7uay receive the sigral 
with output being available at one output 
jack even if the other is gi-ounded, which 
sometimes is done in equipment when 
the input is not being used. The output 
impedance is approximately 10^300 ohms 
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Fig. 6. Schemalic of the mixer (only one channel shown, the other is identical). 
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Fig. 7, Schematic of a power supply for the mixer. 



whicli permits the use o£ an output 
cable with a shimt (iapacitance of up to 
750 p£ before the hi^liost audio fre- 
quencies arc noticeably attemiatcd. This 
eovresponds to an output cable length of 
approximately 30 feet. 

When tlie mixer is employed in the 
S-inpnt configuration the over-all gain is 
reduced by a factor of 2 if the separa- 
tion control is completely sbortcd, Whnn 
this control is fully open the signal in- 
jected into the alternate channel is about 
15 db below that of the original channel. 

Input to the meter circuit is from three 
points. Switches on the front panel send 
the signal on any or all of the mixer 
grids through the meter, or the total 
output of the miser may be monitored. 
In the latter position a voltage divider 
consisting of the 120,000 and 820,000- 
ohm resistors takes account of the gain 
of the mixer stage and eliminates the 
necessity of changing the meter e^en- 
sitivity switch. A third position is 
supplied for any external signal, such as 
that from an audio preamplifier. The 
meter cii'cuit consists of a voltage an^- 
plifieVj a step-type attenuator, cathode 
follower, and the VU meter itself. Tube 
2 has a gai?i of 60 wi th suffi tien t 
bandpass to cover all audio frequencies. 
The signal is then coupled through the 
cathode follower to the meter. The am- 
plifier and attenuator permit the uietcr 
to register on scale to a wide range of 
input levels and effectively eliminates 
the loading eilEect of the VU meter on 
the Hue, The switch positions are labeled 



by the input signal voltages necessary 
to give ^'0^^ YU deflection on the meter. 
The resistors of the attenuators were 
hand picked from a box of standard 10 
per cent resistors to ensure their proper 
values. For example, the 550,000-ohm 
resistor is actually a 560,000-ohm resistor 
with somewhat low resistance. 

The power supply for such a device 
must be carefully designed. Hum can- 
not be tolerated with such low-level sig- 
nals» Direct current on the filaments is 
essential to low-hum operation — regula- 
tion of the filament supply is helpful, 
but not absolutely necessary. On the 
other hand, regulation of plate voltages 
is neccssai7 for loug-term over-all oper- 
ational stability. It goes without saying 
that hum on the B-i- line must be in- 
significant. The mixer requires a + 225 
volt regulated supply at about 65 ma, 
and filament voltages. In the actual con- 
striction of the mixer a slightly modi- 
fied commercial power supply was used 
with regulated outputs of + 225, H- 150, 
and " 170 volts. The negative supply at 
150 ma was used to supply regulated 
filament voltages with a scries string 
arrangement to all tubes except those 
in the meter circuits, (If such an ar- 
rangement is used care must be taken to 
e nsur e th at th e 1 2 A Y7^s are s t a eked 
toward the ground side of the line — 
otherwise the filament-to-cathodc volt- 
age ratings may he exceeded.) Thi^ 
12AX7's will tolerate 200 voUs between 
filanieut and catliode and thus may safely 



be placed at the upper side of the fila- 
ment supply, 

A considerably simplified power supply 
circuit is shown in Fig. 7. Here aii 
isolation transformer, Tj, supplies 117 
volts of a.c. at an easy 150 ma. This 
is rectified in a typical full-wave bridge 
and filtered. This supply scuds wcll- 
filtcrcd d.c. to the eight preamp tubes 
operating at low-signal levels. The other 
tubes and the various pilot lamps arc 
powered f voui the usual 6.3 volt winding 
of transfonncr T^. Plate voltage is also 
obtained from this transforuier. After 
rectification and preliminary filtering 
the output passes through a standard 
series voltage regulator. The series regu- 
lation tubes Vjs and V^y are each rated 
at 35 ma. The error signal is applied to 
the grid of Yj^,, a high gain amplifier, 
through the sliding arm of the 20,000- 
ohm pot which permits accurate adjust- 
ment to + 225 voItS' A premium 5651 
gas Vn tube piovides a stable reference 
voltage and completes the tube com pic - 
ntent of the suppI5^ 

Construction Details 

Two views of the mixer arc shown in 
Fifjs. S and 9. The construction of the 
mixer employs a few techniques worthy 
of mention. Careful attention was given 
1:0 shielding of the low-level stages — ^the 
power supply is isolated by shields 
across the widtli of the chassiSj top and 
bottom, and sidelded cables are used 
wherever long signal leads are i*eqiiired. 
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Siu;li loads n,Yt found only at the inputs, 
however, because pots and switches have 
been positioned nein- the tubes they serve^ 
thus climating the visual (and intermijD- 
able) nuTnber of long leads to the front 
oii the chassis and back. Brackets holding 
the pots have been used, with extension 
shafts bridging the gap from the pot to 
the front panel. 

For low noise operation precision car- 
bon-fihn resistors Tvere used exclusively 
in tlie preamp stiiges, with 1 watt re- 
sistors throughout the remainder of the 
construction. Phone plug-s are used in- 
stead of the usual phono plugs. This 
permits a more positive connection and 
also allows the inputs to be shorted when 
no plugs are in the sockets. It is import- 
ant that high (jna.ity components be 
used, especially for the potentiometers^ 
otherwise the sliding- contact ujay inject 
appreciable noise into the line. Shielded 
tube sockets arc also provided for mini- 
mum hnni^ and a bottom plate conjpletes 
the electi'ostatic shielding. 

In tliis particular construction exten- 
sive use was made of ceramic terminal 
iitrip.^i which unfortunately are not read- 
ily available commerically. However, any 
of the cu-itomai*y T^b'inj? technl^iues using 
terminal boards, printed circuits, or good 
poi n t' to- point wir in g may be s a t i s f a c- 
tory. The ordinary phenolic terminal 
strips may also be employed with good 
results at some sacrifice in space econ- 
omy. While tlie chassis width is deter- 
mined by standard raek panel widths, thv. 
depth behind the front panel is arhitraiy 
to a certain extent. The mctev circuit 
may be placed on a front subpnnel as 
in this construction (Fig. 8), or posi- 
tioned on the main chassis of n deeper 
n^odel. Aside from those partieulai* hints 
standard wiving practice should he fol- 
lowed for satisfactory results. While not 
a complex: project, the mixer is rather 
involved, and should be approached with 
caution by those with limited experience. 
On the other band, those familiar with 
building projects can reasonably expect 
to achieve a pleasing result with no more 
than the usual traur.ia. 

The mixer is built on a 17-in. chassis 
for standard 19-in. rack mounting, al- 
though an alternate panel was construc- 
ted and the completed instrument placed 
in a ^vooden case for aesthetic purposes. 
A f am i 1 i a r problem to the h om e con - 
structor is that of capping a successful 
project with a front panel worthy of the 
electronics behind. In this case the bare 
chassis front and subpanol arc covered 
by an aluminum panel, with proper cut- 
outs, which is sprayed flat black. The 
front panel itself is of Plexiglas. Conti'ol 
designations were etched on the rear of 
the Plexiglas, and edge lighting is em- 
ployed with lamps located at the edge of 
the Plexiglas. Tlie YU meters arc also 
illuminated. Brass plates are employed 
on either side as a convenient wa^"^ of au- 
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choring the eight toggle switches. Dccals 
were used to complete these, and the 
brass pieces then covered with lacquer. 
A polished brass bar divides the parKd 
horizontally, with brass knobs purchased 
form a well-known component 7nanufac- 
turcr completing the front panel design. 
The finished chassis is slid in from the 
rear and bolted to the cabinet bottoni. 
The result is shown in Fi(/. 1. 

OperaHon and Performance 

The rated output of tlie mix:t^r is taken 
t/1 be 1 volt. Tbis IS sufiicient for nearly 
all purposes — if not, the mixer will de- 
liver outputs up to six volts without ap- 
preciable distortion. The sensitivity for 
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Fig. 8, Top view of the completed mixer. 




Fig. 9, Bottom view of the completed 
mfxer. 



rated o\itput usiuj^ the low-level inputs 
is then 1 mv — for the high-level inputs 
the sensitivity is 150 mv. The signal-to- 
ne is e ratio for the low -level inputs is 54 
db, corresponding^ to an effective noise 
input of 2 \iv. Hum is well below tbis 
thern^al and tube noise. At the high-level 
inputs the signal-to- noise ratio is 85 db. 
These figures all correspond to the 
stereo, 4-input eonfij^nration. When the 
mixer is used as a single- channel S-input 
mixer the output is reduced by a factor 



of two. T'hus the sensitivity of the iiiixer 
changes to 2 mv or 300 mv, and the sig- 
nal -to -noise ratio improves hy the corre- 
sponding 6 db. 

The frequency response of the mixm' 
is shown in Fig. 10. It is evident that the 
output is essentially flat up to and bo- 
ond 100,000 cps. and to beJow 5 cps. 
This result is independent of tbc wpnt, 
for the low-level stages have flat re- 
sponse well beyond these limits. 

At this point it may be proper to con- 
sider the matter of distortion. Figures 
on distortion — harnionic and intermodti- 
lation — are difficult to come by. With 
such low power applications distortion 
in A properly dessigned amplifier will 
not exceed a few tenths of a per cent, 
even at the extreme ends of the audio 
spectrum. Graphs of harmonic distortion 
vs. frequency a.ie rather uninteresting— 
they generally consist of a horizontal 
straight line. Kvcn the ordinate of this 
line is indeterminate if high quality 
eqnipment is not available^ capable of 
measuring distortion levels on the order 
of .1-2 per cent. This is the situation 
in this ease. The only remarks on dis- 
tortion consist in the fact that the dis- 
tortion is certainly less than ,3 per tent 
throughout the audio range and at out- 
puts of up to six volts. 

Crosstalk is an important character- 
istic of a mixer, for good isolation must 
be achieved between various inputs and 
between the two channels. At 1000 cps. 
fecdtbrough is down 45 db between in- 
puts of each channel, while between the 
two stereo clia^mels the cro.fsstalk is 55 
dh down. At 10,000 cps. the above fig- 
ures ebange to 35 db and 45 db respec- 
tively. Tbis is sufficiently h>w to be 
ignored. 

The mixer described above is a flex- 
ible, unit offering complete eo)itrol si- 
nmltaueously over a large number of 
inputs. The niLxer may be used for many 
purposes, of course^ hut its primary 
utility arises durmg tape recording. 
For tlie avid recordist some type of 
mixer is practically 7nflndatx>ry and this 
unit should fulfill the wishes of the most 
exacting. 

PAKTS LIST — -Mixer 
The parts indicated below aJe for one 
ebannel only. Tor aioTfin thft nnmbcr must 

(Continued on pa<ic 6S) 
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Fig. 10. Over-otl frequency response with a low-level input: ejjj = 5 mv, e^^^ - 5 voUs 

(0 db). 
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The Frequency-Response 
Specification 



MANNIE HOROWITZ 

Frequency response is one of the most commonly quoted statistics 
of a high-quality amplifier. Here's how \t is obfained and measured. 



IT IS iiOST LIKELY th.it tUe filst clijir- 
iietciistie recogni^ied by the aiidiofan 
in rolafcion to an andio amplifier is 
frequency response — which can be de- 
fined as the relative gain of tlic unit 
over a range of fieqnt iicio^f. The 
nificancc of this yardstick has not woned 
with time, but other amplifier charac- 
teristics have assumed a place of ccpial 
importance. 

The importance o£ a flat frequency 
characteristic requires little discussion. 
It is quite ob\nous that for accurate 
sound reproduction, all iruqueneios 
should be given "equal opportunity," 
Any frequency presented to the input 
of an amplifier should be amplified the 
same amount as any other frequency 
simultaneously presented at the same 
input. There are several important ex- 
ceptions to this idcaL 

Firsts it must be realized that the 
o u tpu t from an e qua H zc d pli o n og^ ra p 1 1 
or tapebead preamplifier is not uniform : 
records and tapes are recorded to adhere 
to a specific curve wherein some fre- 
quencies are favored. During playback^ 
the ampliiier must compensate for these 
frequencies in order to provide an over- 
all flat response from the source (phono- 
graph record or prerecorded tape), the 
transducei', and the ampliflor. We will 
discuss the measurements of frequency 
response from the tuner input of the 
preamplifier through the power output 
section. The characteristic must be rea- 
sonably flat when only these sections are 
considered. 

A second consideration is the fre- 
quency rang^e desired from the ampli- 
fier in question. While many units will 
have a flat response to several octaves 
on either side of the audio spectrum 
(assumed here to be 20 cps to 20,000 
cps)j some amplifiers arc designed for 
limited bandwidth in the interest of 
increased stability and reduced noise. 
The latter factor is especially tvnc in 
transistorized unit=j^ where bandwidth 
limitations arc required to keep noise 
measurements comparable with actual 
audible noise reproduction. 

Prequency response is usually meas- 
ured in db although it can also be nieas- 
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Fig. 1. Output measuring circuit. 




Fig, 2. Storvdard meter foce. 

ured in terms of voltage or power. In 
the latter cases, the numbers would be- 
come astronomical. A brief review of dh 
is thus in order here. 



The Decibel 

The decibel is defined by the simple 
equation : 

db = 10Iog;,rJP, Kq. [1) 

where = output power from au am- 
plifier and Pi is the input power. Putting- 
this equation into another form, with 
the logorithmie base being .70, yields : 

db = 10logP^-10'logPi Eq, {2} 

Duriiig the frequency-response cheeky 
the voltage*^ fed to the anix>Iifif^r (Yi) 
nmst be mainlabicd at an equal level for 
all frequencies. It is assumed that ihv 
input impedance (2i^) of the amplifur 
is not frequei\cy sensitive. The latter 
condition can be a.ssured by feeding the 
signal from a lo w - i m }') ed a n ce so n r<^'0 . 
The input power, P^ is thus constant at 
all frequencies because it is equal to 
Vf/Jii, two constants. The term 10 log 
Pi in Erj. (2) can he replaced by a con- 
stant. We will call this constant K. 

Jn these te.^ts, all measurements re- 
volve about the 10 log P^ term. In the 
actual test procedure, the K term is ad- 
justed for a specific power rcitding at 
tlie output of an amplifier, for some 
frequency in the middle of the audio 
range. The central frequency is usually 




Fig, 3. LogarithmTcalfy exparided scale. 
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FOR A LIMITED 

TIME ONLY! 
SAVE $150 

ON THESE TWO VALUABLE 
REFERENCE BOOKS 

BUY BOTH FOR ONLY $4!§ 



number five 
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the 

mm 
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The 5th AUDIO ANTHOLOGY reg. $3.50 
The 4th AUDIO ANTHOLOGY reg. $2.95 

Both $6.45 reg. 

Hare's what the 5"< AUDIO ANTHOLOGY contains — 

• THE BIGGEST AND BEST VOLUME EVERI 

•MORE THAN 50 ARTICLES COVERING STEREO RECORDING AND REPRODUCTION; 
STEREO MULTIPLEX; MEASUREMENTS; STEREO HIGH FIDELfTY TECHNOLOGY; 
CONSTRUCTION AND THEORY; etc. 

• 144 PACES WITH COMPLETE ARTICLES BY WORLD FAMOUS AUTHORITIES 
IN THE AUDIO AND STEREO HIGH FIDELITY FIELD. 

• ATTRACTIVELY PRINTED AND BOUND FOR EVERLASTING USE. AN IMPORTANT 
STEREO HIGH FIDELITY REFERENCE BOOK. 



If you've missed the 4th AUDIO ANTHOLOGY . 
50% aS the re^lar price when you buy the Stii. 

Thii offer good only while (he supply of the 4(h lasts, 
and may be wiHidrawn without notice. 



here is a wonderful opportunity to buy it at more than 



Use handy order form below, We pay postage anywhere in the U.S. 

odd S04 for Foreign orders. 



RADIO MAGAZINES INC., Dept. 452 
P.O. Box 629 
Mineola, New York 

n Enclosed is my remittance for $4.95. Send me both, the 4th and 5th AUDIO ANTHOLOGY Postpaid. 
□ Enclosed is my remittance for $3.50. Send me only the 5th AUDIO ANTHOLOGY Postpaid. 



NAME . 
ADDRESS 
CITY . 



ZONE STATE 



IMPUT METER 



OUTPUT MEm 



OSCILLATOR 



n 



SCOPE 



-Q (I 

-Q ^ (t> <2> 



Fig, 4. Circuit used to meosure frequency response. 



1000 cps or 400 cps. Ten times tbe log 
of the output power at all other fre- 
queucies is compared with this reading 
at 1000 or 400 cps. In the following^ 
discussion^ 1000 cps is used as the refei- 
cnee frequency. 

The equation for gain at 1000 cps is ; 

db (1000 cps) = 10 log (1000 cps) - K 

Eq. (S) 

For example^ let us find the diftierence 
in gain (in db) at 100 and 1000 eps. 
First, ^vrite tlic counterpart of Eq. (3) 
for 100 cps : 

db (100 cps) = 10 log {100 eps) - K 

Eq, (4) 

The db variation at 100 eps from the 
reading at 1000 cps is found by sub- 
tracting Eq. (3) from Eq. (4),^ if. the 
gain at 100 cps is greater than tlie gain 
at 1000 cps or subtracting Eq. (4) from 
Eq. (3) M the gain at 1000 cps is greater 
than the gain at 100 cps. 

db (1000 eps) =10 log P^ (1000 eps ) -K 

- [db (100 em) = 10 log (100 cps) 

--in 

. \ db (1000 cps) - db {100 cps) = 10 log 
Fo(1000 cps) -10P,(100eps) Eq. (5) 

The input term drops out in the final 
equation. The resulting equation involvt^s 
only the deviation of the log of the out- 
put power at 100 eps from the log of 
the output power at 1000 cps. 

Another way of expressing the dif- 
ference in gain at 1000 cps and 100 cp.=s 
is 



A db-^10 log 



(1000 cps ) 
P^ (100 cps) 



Eq. (6) 



The meiisuring circuit at the output 
of an ampliiier tal^es the forni shown in 
Fig. 1. The output power is developed 
across a load resistor, Rj^, and measured 
on a wide-freqtiency-range a.c. volt- 
meter. The power across the i-esistor is, 
of course, Vo^/Bj^, where is the out- 
put reading on the a.c. meter, 

A straightfoi^ward procedure consists 
of measuring the output voltages at 100 
and 1000 cps calculating the power at 
each frequency from yo^/Bj.} and sub- 
stituting these into Eq, (6) to determine 
the db differ enee at tlie two frequencies. 



ConvertLEig the equation to read directly 
in voltage would be mueh slm])lcr, saving 
two ealeulafcions. 

Consider the output power at 1000 
eps to be equal to P^ (1000 cps ) ^ Vj^ 
( 10 00 cps )/Pjj and the output power at 
100 cps to be equal to P^ (100 eps ) = 
(100 tps)JP.i^. Substitnting these into 
Eq. (6) yields: 

^ db = 10 log 

F/ (1000 cps)/B 



^10 I 



(100 cps)/R 
(1000 




Fig. 5. Ideal level control^ (A); more ac- 
curate representation of a leve[ control 
In a circuity (B); realistic circuif of level 
control in conjunction with conventional 
stereo balance control, (C). 



Equation (7 ) tan be used, assuming 
that P^ at 1000 cps is equal to Pi, at 
100 cps. This is generally true if the 
load resistor used in the test is nou- 
induetive. This formula does not hold 
true if a speaker load is used, for tlie 
load varies with frequency. All tests on 
amplifiers arc made assuming a constant 
load at the output for all frequencies. 

In Eq. (7) J db is expressed as a ratio 
of two voltages. If one voltage is known, 
A db can be calculated for any other 
voltage from the equation. These db 
values, representing different relative 
voltages, can be printed on the meter 
face, and read directly as in Eig. % 

Heading db variation on this scale is 
obvious. Set the output for 0 db at 
1000 cps on a convenient range. Read the 
deviation from this 0 db at any other 
frequency directly on the scale. If the 
voltage is on the next higher range, add 
10 db to the original readrng while, if 
you must switch to the next lower range, 
subtract 10 db. Every time you switch 
from the original reference range, you 
either add or subtract 10 db per range, 
d cp c ndi ng on wh etli c r th e output is 
higher or lower than the original. 

If you use other than the 0 dlj as the 
re f e r c n 1 0 \o\ tage , all other r ea dings 
must be referred to this new reference 
ns if it were 0 db. ThaSj if -2 db w*ere 
the reference reading at 1000 cps, a - 4 
db reading at 100 cps indicates a loss 
in gain of 2 db and a 4- 2 db reading at 
10,000 cps indicates an increase of 4 d1). 

Several factors may be observed when 
<iomparing the voltage and db scales. 
Doubling the voltage is the same as a 
6 db increase while eutthig the voltage 
in Imlf is a 6 db decrease, A voltage 
factor of 10 is a diange of 20 db. Dou- 
bling the doubled voltage indicates a 
second 6 db increase or a total of 12 db 
moYt than the original. Doubling the 
original voltage three times (2x2x2) 
indicates in IS db increase over the 
original reading (6 b H- fi db + 6 db). 
Simihirlv, 2G db (20 db + 6 db) indicates 
a voltage nniltiplication of 20 : a multi- 
plication by 10 is 20 db and a mnltipliea- 
tion by 2 is 6 db, and 2 x 10 20 or G db 
1- 20 db ^ 26 db. While numbers are multi- 
plied, the db factors are added. 

Another type of a.c. meter, extremely 
popular in the audio field^ uses a sup- 
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SOUAR= WAVE 
FED TO AN 
AMPLIFIER 



INSUfFICIiiNr LGW- 
FUEQUENCY GAIM 



EXCESS LOW- 
poEQUENCY GAIN 



.HIGH-fREOUENCY 
ROLLOFF 



EXCESS HIGH'FSEQUENCV 
GAINi V/tTH RINGIKG 



Fig. 6. Testing whh a square wave. 
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V/Ilf EMPIRE'S r^MML] 
THE-WO&LD MUSIC FESTIV, 



A *Roiind-i he-World Jnusical trip, last- 
ing 21 days, awaits the lucky winner 
(and his guest) of Empire's 1st Annual 
Musle Contest. Imagine . . . you'll be 
attending such greats as the Athens, 
Dubrovnik» Bregenz, Salzburg, Bay- 
rcuth, and Edinburgh Festivals. YouH 
be taken on personalized tours through 
many world-famous cultural centers, 
like Romc» Paris, and Munich: plus spe- 
cial field trips, such as a tour of the 
MGM factory in Hamburg, etc. And 
best of all, this is at no cost to you! 
Transportation, rooms, meah, tickets 
and tours are pre-paid by Empire . , , 
your host on this incomparable trip. 
Your Hi-Fi dealer has complete ifhicrary. 



OFFICIAL RULES 

1. On an of^i<:l^l entry \QTm. or plain 
slalioncry, li&t nil [he outstandins fosluro^i 
(codo IcUefs) of the New Empire Trou- 
hador in their order importance. Only 
one enlry por porson. Be surt lo jrtctude 
your arfdrcss- 

2. JucIjtcs will be clctccminod ]>y Ernpiro 
Scicnlific Cofo. The entry form listmn ll^c 
outstanding (coturos m ihcir Ofdcir of im- 
porlAncc rK.Tctiy as on irte jutfsos' list will 
be llio vvinncT. In llio Gvont of a t»e, an 
opinion (jiicslion on "record pfayhack s/s- 
lems" will bo scni lo all contestcmts m- 
vdIvqcI in tlio Tic. The judjriGS. as. clolcr- 
minc^l by £rnpiro Scientific Ccrp., \v\\\ 
judi^.c Iho answers to Hio opinion queshon 
on iho Dasis ci origi'i<>iily ancJ apiness of 
if^oucl^t. The pariicipanT submirtinf; [he 
bosf onswer in tne opinion of (ho judr^os 
iviN ue Ihc v/mnor, Tlio dociiion of tl^e 
ju£)ncs will DC (inai- 

3> Tlio p;ize must be accepted as sched- 
uled in oOi/eclisomenls. Any lax or liabiU 
iiy pcrtaininR to the aw2rd will be the 
solo rcsponsibiFily of (ho wmner. No sub- 
stitution of (nt? prize will be ailowed. 
Ernpire Scicinlidc Corp. reserves Lhe riRhl 
at atl times to chanrjo the festivals and 
cities named wiinout notice, 

4. Entry cnucFopDS must be postmark«J 
no later lhan midnight June 15t 1952> All 
entries become the property of Empire 
Scientific Corp., and rone will tie refurned. 
Mail entries to Empire Scientifoc Corp>, 
Sox 615, Garden City. Long Island^ N Y 

5. The contest i& open lo aM resi<fents of 
the United States and Canada. The con- 
teat is prohibited to employees of lhe 
Empire Scientific Corp^, its soTtiinc agents, 
aHlliated conipaiiics, iis advertising a;;en- 
cy, and their famities. This contest is 
subject to Federal, Stale, and local regu- 
rations. 

G. Winner wllJ be notified l>y mail not later 
than 15 days after final drawing. 
7. Winner and guest o( Ms choice will be 
flown by jet plane acro&s the Atlantic. AH 
connecting mfercily transportation will 
be arranged by Empire Scientific Corp. All 
hotel accammodatiDns^ meals (2 per dayh 
fares, sichtseeinr,, admissions to festivals, 
and transportalion from terminals to air- 
porls will be paid for by Empire^ The 
above j$ only valid if prize is accepted as 
scheduled. 




new empire troubador 

* * * woHd's most I aerfect record niayback sysiem 



> * * world's most I perfect record playback system 

Have you ever dreamt of at lending an ituernaiional progronvnc tour through such cultural centers as Paris, 
Rome, Edinburgh, Diibrovnik, Brcgcnz. Bayreuth, Salzburg, and Athens — wilncs&ing in person their presen- 
tations of opera, ballet, drama, symphony concerts, chamber music, recitals, and even art exhibitions? 
Each year thousands of people from all parts of the world attend one or perhaps hvo of the great music 
festivals. . . , Now two people will have the opportunity to attend most of the leading festivals— the winners 
of the Empire *Round-i he-World Music Fexfival. ICs easy — bcre's all you dor Listed ih alphabetical order are 

fc/i onfstandii\{> jeaiurcs of the new Empire Troubador, 
worId*s most perfect record playback system. The collective 
thinking of the leading high fidelhy mtisic editors and critics 
listed thcso features in what they felt is the respective order 
of importance. Your task -MATCH THEIR UST. 
Tha(*s il! . , . no Iong» drawn-out essays ... no jingles . . . 
no box-tops. Just rearrange the outstanding Empire features 
in the order of importance that you feel will match the 
niaslcr list. You in ay win E}npire*s Rourid-the-World Music 
Festival. 

VISIT YOUR DEALER — ASK FOR A COPY OF THE COMPLETE 
EMPIRE FESTIVAL ITfNERARY — HEAR THE INCOMPARABLE 
EMPIRE TROUBADOR - YOU'RE ONLY ALLOWED ONE ENTRY. 

Official Empire 'Rdiind-I he-Mo rid Music FEstiwal Entry BlAnk. 



HINT: Your local dealer has entry 
blanks... and Empire Troubadors... 
ask him for a live demonstration — 
he'll be happy to oblige. Pay close 
attention to the "silent*" Empire 208 
3-speed turntable; Empire 980 dy- 
namically balanced playback arm, 
featuring the sensational Dyna-Lift- 
Empire 108 first truly compatible 
mono-stereo cartridge; and hand- 
some walnut base. Complete: $200. 
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OUTSTANDING FEATURES 
OF THE EMPIRE TROUBADOR 
(world's most perfect record playback sysiem) 

A. All 3 Speeds -33Va. 45. 78 RPM, with 
fine speed adjustment. 

B. DynamicaUy Balanced Playback Arm 

— with built in calibrated gram scale ac- 
curate to 0.1 grams. Dj'al exact stylus 
force re qtti red. 

C. Lowest Runtble — No Wow and FJutter 

- Rumble better than -64 DB; Wow and 
flutter less than .05%, 

D. Maximum Compliance - Playback arm 
pivots use vertical and lateral ball-bear- 
ing suspensions. 

E. No Acoustic FeedbacK - Rlgidized arm 
structure ellminateis resonance -no turn- 
table isolation required. 

F. Rugged — virtually impossible to dam- 
age the retractab;e stylus mechanism or 
turntable system. 

G. Sensational Dyna-Lifl — Automatically 
lifts the arm from the record at the end 
of the music. 

H. Simplicity ■ only 2 moving paJ'ts; flex- 
ible belt couples turntable directly to 
heavy-duty^ constant speed hysteresis 
motor —no intermediate Idlers. 

L Tracks at Less than 1 Gram — with no 
measurable distortion. 
J. Truly Compatible Mono-Stereo Cart- 
ridge - frequency response 15-30,000 
cycles per secord; channel separation 
better than 25 DB. 
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mail to: 

MATCH THE 
JJDGES' LIST 



Bmpirfi SCIENTIFIC CORP. 

P.O. BOX 615, DEPT. AM 
GARDEN CITV, L I., N. Y. 

1. Fill in name and address 

2. List the features (by code letter only) in 
their correct respective order. 




ADDRESS 
CITY. 
DEALER'S NAMt 



NotC: All contest ent/ies subject la Official fiohi 
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Fig. 7. Square 
wave with meas- 
urable rise lime. 
Rise time is r> - 1^ 
and is defined as 
the time required 
for the output to 
rise from 10 per 
cent to 90 per cent 
of its final value- 



prc^ssod zero movement, as shown in Fig. 
3. The seak does not start with zero 
UTid is essential ly logavithmic in chfiv- 
acter. If this type of meter is nscd^ each 
time the range is switchedj it rcpvcsoiits 
a change of 20 <\h rather thim 10 dh. 



The Measuring Circuit 

As indicated, the first step in measur- 
ing the relative gain or frequency re- 
sponse is to maintain a constant input 
voltage at all frequencies. As shown in 
Fig. 4 J a meter is connected at the input 
to the amplifier to monitor the voltage 
fed from the signal generator. The out- 
put from the generator should be 
readjusted or checked each time the 
frequency is changed to maintain the 
input to the amplifier (as read on the 
input meter) constant at all frequencies. 

Feed the signal from the oscillator to 
an unequalizcd input on the amplifier. 
This is usually marked tux En or auxil- 
iary. Adjust TlII controls on the am- 
plifier to get an optimum flat position. 
If a preamplier is involved, the tone con- 
trols, loudness or contour controls, and 
the scratch and rumble filters are all set 
so that there is no compen.sation intro- 
duced. Turn all level controls to their 
maximum output position. 

A level control can be considered as 
the resistive voltage divider shown in 
(A) of 7^/^. 5. A more exact representa- 
tion of the level control as it is co^nmonly 
used in the grid circuit of a vacuum 
tube is given in (B) of Fig. 5. Co re pre- 
srMits the total capacity between the g-rid 
and cathode of the tube and is tlie sum 
of the grid-to-cathode capacity and (K 
-^■1) multiplied by the grid-to-plate ca- 
pacity (Miller effect). (K is the gain of 
the tube). 

It can be sho^n from Fig. 5 that the 
high-frequency response is a function 
of the control setting. Assume the con- 
trol to be set at a point so that the upper 
portion has a resistance 2^^ and the 
lower portion has a resistance B.^- The 
admittance of the lower portion is: 



so that the reactance becomes 

X, = Eq. (8) 

The impedance of the upper portion 
i.s Bi. Treating this circuit as a voltage 
divider, 

Divide the neunicrator and denominator 
in Eq. (9) by joi^i?, to yield 



Eq. (9) 



Multiplying this equation by 



Eq. (10) 



rciiults in 



r,^r7 



Rj^R^ 

The frequency at which the response is 
3 db from the center value is reached 
when tlie denominator takes the form 
or 

jdiCRjR. 

The frequency response is thus a direct 
function of the relative values of re- 
sistors Rj and 7?^.. 

This situation is even more serious in 
stereo amplifiers. A potentiometer is 
usually placed in series with e^j^. used for 
balance between tlie two channels. The 
frequency response must roll off at the 
upper end of the band when this con- 
figuration exists, for Rj behaves as if it 
were part of Iij testing this type 
of amplifier^ it is proper to set the 
level controls at maximum and the bal- 
ance control for equal output from both 
channels. The response cannot be as flat 
at the upper end of the band as was 
the case with mo no phonic units. Be- 
cause the roUofl: is slow, and usually 
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starts at about 10,000 cps, the effect will 
probably not be audible. 

Continuing with the mechanical fea- 
tures of the test procedure, choose a 
convenient output impedance on the 
power amplifier and place the load re- 
sistor across it. Tae I6-ohm output 
terminals are usuallj^ used. Connect a 
16-ohm, 25- watt, non-inductive resistor 
across these terminals. Tlie power de- 
veloped across this resistor is measured 
in terms of voltage on a wide range a.c. 
vol tmcter p la ce d a c ross th j s r esis tor. 
(The readings may be converted to 
power il desired, using the V^/R for- 
mula, where R = 16 in the example cited,) 
Place a scope across the load, resistor. 
This last step docs not result in actual 
data, but is required to monitor the wave- 
shape. An essentially sinusoidal output is 
required if the meter readings are to be 
significant. 

The actual readings can now be made. 
Set the signal generator for a specific 
reading on the db meter at 1000 cps. 
Switch to all other significant frequencies 
(from 10 cps to 40^000 cps or more) 
and read the deviation from the original 
dh setting. 

It must be reniemb4>red that the meas- 
urement is for frequency response — not 
pow-er response. The output nmst be so 
adjusted that the signal will not distort 
at any frequency under tost. A 1-watt 
level IS usually satisfactory. When the 
signal begins to distortj the reading is 
no longer valid. Start the test again at 
some lower output and repeat the meas- 
urements. Only then can you be certain 
that you are reading frequency response 
rather than power response. 

The frequency response should be a 
snmoth curve over the complete range. 
Any peaks are usually an indication of 
a tendency towards instability. Peaks 
(of about 2 db or more) within the 
audible range of 20 cps to 20,000 cps 
add uude sired effects to the reproduced 
soumh The much disputed '^presence 
peak" at about 2000 cps is said to add 
t^ the realism— ])ut the purist will cer- 
tainly disagree. 

A square-wave test can provide a 
rough Lndieation of the frequency re- 
sponse. Figure 6 illustrates how an am- 
plifier may affect a square wave. TUt 
and other variations of the waveshape 
are possible and mc:y be observed, but 
these have more significance In describ- 
ing the phase shift rather than the fre- 
quency response. 

The rise time of a square wave is a 
fairly accurate check on the upper limit 
of an amplifier's frequency response. A 
high-frequency square wave is il 1 u s- 
trated in Fig. 7. This may be considered 
as the form assumed after having passed 
through an amplifier. It i.^ actually a 
plot of output voltage against time. 

The theoretical square wave has a zero 

(Contimi^d on page 67) 
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Now» Electro -Voice offers the finest acoustically- 
correct enclosures for your home music system 
. , . and at a saving to you of up to 50%! 

In just a few short hours, you can assemble 
an E-V KD6 Aristocrat or KD9 Marquis kit 
— without special tools or previous woodworking 
experience. And you'll obtain the same full 
sound as the faetory-asscmbled models 
. . , yet you'll save up to one-half I 

Carefully pre-cut and complete with easy-to- 
follow instructions, each E-V enclosure kit 
features handsome birch veneer that can be 
easily finished to match any decor, with 
complete E-V Finishing Kits. For the final 
^ sparkling accent, an AK6 Grille can easily be added. 

The KD6 and KD9 arc each scientifically designed, acotistically 
correct enclosures that will add up to an extra octave of performance to 
any full-range speaker. The folded- horn FCD6 uses the corner of the 
room as part of the horn, to increase performance without increasing 
size. The KD9 with its rear-facing ducted port provides similar 
range extension for along-the-wall applications. 

Each kit is prc-cut for any \T speaker, KD9 also accepts 15" speakers. 
For superb results, choose one of the six E-V \T speakers ranging iii 
price from SI 9.50 to S 125.00. There is the precise model for your 
requirements. Both kits are also designed for simple addition of any 
E-V Building Block Kit. You can start with a coaxial speaker and 
easily build to a complete 3-way system in step with your budget. 

For the perfect combination of performance 
and economy, put your high fidelity 
loudspeaker in an Electro-Voice kit 
enclosure. You*ll bring 'em back alive 
— every favorite musical performance, 
and at lower cost than you 
dreamed possible! Write for your 
free E-V catalog today \ 






MODEL KD6 ARISTOCRAT KIT For any 

12' speaker. Also pre-cut for E-V Building 
BfoC(<; components and Wolverine Siep-Up 
Kits. Uses foided-horn plus corner of roonn to 
extend rar.ge— save space. Size: 29^^ inches 
high, 19 inches wide, 1 5% inches deep. Shipping 
weighi 36 pounds. Net each $39.00. 

MODEL KD9 MAROUIS Similar to Aristo- 
crat al left, but for l^" or 15" speakers. Ducted 
rear pofl design provides optimum bass re- 
sponse in alony-the-v^all installations. Size: 
29% inches hi^h, 19 incites ^/uidf?, ^4^^ inches 
deep. Shipping weight 38 pounds. Net each 
$36.00. 



E-V FmJSHING K[TS Complete with slain, 
filler scaler, shellac. higi\ qIoss and satin 
varnpsSies, JinisMintj papers, brushes and easy- 
lo-follov-' instructions. Available in Walnut, Cor- 
dovan Mahogany, Truitv/ood, Cherry, Golden 
Oak and Ebony. Net each $6,00. 
AK6 TRIM KIT Add a sparkling brass grille 
to KD6 or KD9. Net each $4.80. 
E-V DO-IT-YOURSELF INSTRUCTION 
BOOKS Compiete, concise instructions help 
the home vyorKstiop entl'iusiast to build E-V 
high fidelity enclosures. Available for Aristo- 
crat, MarquiSj Regency or Baronet. Net each 
$1.00. 



ELECTRO-VOICE, INC., Can Burner Products Divisforr, Buch an an, Michigan 
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ELECTRO-VOICE, INC., DcDi 
Please sond rny froe copy of Ihc- E. 



-24A 

V nigh ii(Jotiiy cataJoo. 



Electronic Organ Tone 
Generators 

D, WOLKOV= 

Electro-mechanicai tone generators use either the recorded sound of pipe 
organs or the addition of modified sine waves to produce musical tones. 



There are three different types of 
elecfcromechanieal tone generators in to- 
day's organs. Such tone generators, al- 
though they differ in design concept and 
tonal quality, are alike in that they never 
require tuning. The new Electro -Voice 
''D" Series utilizes the recorded sound 
from air pipe organs to generate a 
capacitance in a manner similar to a 
condenser microphone. In the second 
type^ exempliiied hy the Kimballj photo 
cells scan the analog of a recorded sound 
of a pipe organ. The thii'd type, the 
Hammond uses tone wheels to gen (^r ate 
modified sine Avavcs froni ^hich complex 
tones are formed by electronic addition. 

The Electro-Voice Series ^'D'' organ 
produces its tones from twelve genera- 
tors. Each generator has two stationary 
stators with engraved complex wave- 
forms for each note and each voice. A 
synchronous motor rotates a scanner 
which has radial lines corresponding to 
the number of octaves on the stator. 



* 10 Sxm'heam JP.d.j Syossot, N.Y. 



In Two Parts — Part 2 



MAGNHT 




TONE WHEEL 



Fig. 14. Hammoncf tone generator. 

The relative movement between the 
jftator and the scanner produces a vary- 
ing capacitance change which in turn 
produces a varying voltage. The complex 
wavefornis used on the twent5''-f<^ur sta- 
tors reproduce the waveforms of the 
organ pipes from which the originals 
were obtained. 
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Fig, 15. Magnet locations on Hommond 
tone generator. 



The Kimball Photoelectric Organ re- 
produces organ tones by scanning photo- 
gi'aphic patterns placed between lamp 
bulbs and photocells. Each of the twelve 
tone generators encloses a photocell 
vrithin a metal shell so that the cells 
are normally dark. The photocell is 
connected to the organ preamplifier so 
that if a beam of light is moved across 
it, an oscillation will be produced. Lamp 
bulbs illuminate the photocell when the 
organ keys are pressed. Wlien a bulb 
is lighted, its light reaches the photo- 
cell through successive identical slits 
which are moved across it. This produces 
a tone at a pitch determined by the nuTii- 
ber of slits crossing a lamp bulb is a 
given time (.see Fig. 13), Seven pitcheSj 
each an octave apart, are produced in 
each tone generator. By arranging the 
slits in circular rowSj with different num- 
bers of slits in the various row.s, dif- 
ferent pitches are produced. 

In contrast to the systems just de- 
scribed, single -frequency sine waves are 
produced in the Hammond tone-genera- 
tor assembly. The Hammond generator 
contains 91 ^^tonc wheels'' driven at pre- 
determined speeds by a motor- and -gear 
arrangement. Each tone wheel is a steel 
disc similar to a gear with high and low 
spots on its edge (see Fig. 14). As the 
wheel rotates, these teeth pass near an 
associated permanent magnet. The re- 
sulting variations in the magnetic field 
induce a voltage in a coil wound on the 
magnet The twelve lowest to no -genera- 
tor wheels are specially cut to be rich 
in odd harmonics and are used only in 
the pedal combinations. Each pair of 
tone wheel:5 is mounted on a shaft and 
between them is a Bakelitc gear held 
b e t w(^e n t w o eo il sp r i ngs f o r m in g a 
mechanical vibration Biter. As the gear 
is not rigidly attached to the shaftj any 
pair of wheels which might be stopped 
wOl not interfere with the operation 
of the others. On top of the llannnond 
tone generator assembly are small trans- 
formers and capacitors forming tuned 
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Fig. 13. Kimball phol-o-electric tone generator, 
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THIS IS THE MANUAL CONTROL SYSTEM USED 
IN PILOT'S MULTIPLEX CIRCUIT 



No, we haven't forgotten anything^ We designed it that way. 
There are no ''user-operated" controls. This is only one of 
the manyfeatures that makes Pilot's unique signal sampling 
Multiplex circuit — used in all Pilot Multiplexers, Stereo Re- 
ceivers and Stereo Tuners— simpler, more effective and more 
irouble-free than any circuit presently being manufactured 
for stereo demodulation. 

TO BE SPECIFIC: 

1. The circuit is simpiicity itself- there are no controls to 
manipulate, no special adjustments to make. You can con- 
nect Pilot's fully automatic 200 Multiplexer to the FM tuner 
of your stereo system in less than a minute without any tools, 
and you never have to touch the Multiplexer again. (The 
Pilot 100 Multiplexer can be connected just as easily, and 
in most cases it, too, need never be touched again,) And, in 
Pilot's Stereo Tuners and Receivers, where the Multiplex cir- 
cuit is built into the unit, no extra controls of any kind are 
needed for Multiplex Stereo reception. 

2, Maximum separation (30 db or better) is provided by 
Pilot's Multiplex circuit. The left (L) and right (R) channel 
signals are extracted directly from the incoming composite 
signal by means of unique signal sampling and "memory" 
circuits. Sampling of the composite signal (a combination of 



L H- R and L - R signals) takes place at a rate of 38,000 times 
a second, and the "memory" circuits maintain a constant 
output signal level between sampling instants. 

Other stereo demodulating methods, such as frequency sepa- 
ration and time division, require filtering and matrixing and 
cannot maintain perfect channel separation across the entire 
audio spectrum. 

3. No frequency separation filters or matrices are used. For 

this reason Pilot's Multiplex circuitry gives you perfect sepa- 
ration across the entire audio spectrum. 

4, An ultra-stable synchronized oscillator assures locking 
and accurate phasing and maintains high-level performance 
despite varying input signal levels. 

5. Virtually any high-fidelity FM tuner can be used with Pilot 
Multiplexers for stereo reception. 

6, Equipped with the only fully-automatic stereo indicator. 

The FM Stereo indicator on Pilot's 200 Multiplexer and 654M 
Stereo Receiver wifl light and stay lit if the station you're 
tuned to is broadcasting in stereo. 

If you'd like us to be even more specific, we'll be glad to send 
you a reprint of a December, 1961, AUDIO article which dis- 
cusses these features in detail. 



Patent Pending 

MULTIPLEXERS (Pilot 100, $49.50. Pilot 200, $79.50) STEREO RECEIVERS (Pilot654M, 60 watts, FM /MPX» $329.50 
...PtLOT 602S, 30 watts, AM/FM/MPX, $299.50. ..PaOT 602M, 30 watts, FM/MPX, $249.50) and STEREO TUNERS 
(Pilot 280, $99.95. Pilot 380, $179.50). For further information , see your Pilot dealer or write: 




PILOT RADIO CORPORATION, 37-40 36TH STREET, LONG ISLAND CITY 1, NEW YORK 
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filters for the liiglier frequencies (see 
Fig. 15), The design of the orgau is such 
that the fundmne^tiil and harmonics inny 
be mixed by the performer in viivying 
amounts. This method permits tlie gen- 
eration of a nmltiplinity of complex 
patterns for each fundamental note. 

Figure 16 is a schematic of one Kios- 
man tone generator, which exemplifies 
the class of organs biised on the neon- 
tube relaxation oscillator. The triodc 
tiihej haie of a 13AX7, is the master os- 
cillator, operating as a variation of the 
Hartley circuit. The coil^ approximately 
300 mh in value, is tuned by means of a 
powdered-iron sing. is the tuning ca- 
pacitor and Tti is shunted across the coil 
to reduce its Q somewhat. 

While the Kinsman oscillator Ls essen- 
tially of the grounded-plate variety, 
there is a plate load so that output 
can be taken from the plate. The values 
of and are sucli that a sawtooth 
pulse is produced. 

The frequency- divider stages employ 
NE-2 neon lamps. A classic neCn oscil- 
lator consists of a resistor connected to 
the supply voltage and to one lamp elec- 
trode while the other electrode is 
grounded. Across the lamp there is a 
capacitor. The values of the supply 
voltage, the resistor, and the capacitor^ 
as well as the characteristics of the lamp^ 



detormiiie the frequency of the siuvtooth 
oscillations. 

Although the classic neon relaxation 
oscillator can be s\Tiehronized to an ex- 
ternally generated signal, it cannot be 
done reliably. Even if all components 
and voltages were held constant, the 
lamp \vould fire at diftevGnt times be- 
cause of randon> firings across the two 
electrode faces. 

It has been determined that two con- 
ditions arc necessary in a relaxation f re- 
que ncy- di v ide r ar ra nge men t for elec- 
tronic organ. 

1. That relaxation oscillator must have 
a free-running frequency somewhat 
lower than the desired synchroniza- 
tion. 

2. That the method of injection of 
sync signal must he such as not to 
reflect back to the source, nor to 
inject into the output any appre- 
ciahle amount of the sync signal. 

With the correct selection of sync an^- 
plitude and timing values (resistors and 
capacitors), the two lamps may he made 
to ^ire only once for every two cycles 
of the synchronizing frequency, Tlmi>, 
frequency diviijion can he accomplished. 
Reference 10 contains a complete anal- 
ysis of the Kinsman two -neon -tube re- 
laxation oscillator. 



Table IT lists in summary form the 
tone generator design approach for a 
group of representative electronic or- 
gans. The characteristics given arc not 
intended as a figure of merit, but to show 
the diversity of j^chcmes used for tone 
generation. With an understanding of 
how organ tone generators operate^ we 
will 1)0 ready to discuss in a subsequent 
article the methods used for changing the 
output of the tone generators into the 
complex wave shapes which we hear as 
musical sounds. ^ 



Kr.rnRENCES and SfcGssTiONS for 
Additional Keading 

1. B. II. Dorfj "Electronic Alusical In- 
StrumenU/' Chaptura 1 Ihrcii^^h 4. Jiadioftlc, 
1959. 

2. Harry F. Olson, '"Musiical l^^ngineer- 
hifj/' McGraw-Hill, 1952, 

3. Carl E. Seasliore, ''Psychology of 
AfxLRic/' McGraw-HilL 1938, 

4» Van der Pol, '^Thc non-linear the- 
ory of electric oscillators." Proc. I.R.E., 
Vol. 22, 1051 (19.S4). 

5. r. B. Llewellyn, "Constant -frequency 
oscillators.^* Proc. Ln.E.y Vol. 19. 20G3 
(1931), 

6. H. Pender, Iv. ^N^cllv/aiii, "ElectTical 
Kngineer's Handbook, EUciric Communica- 
tion ^ Eleeironies,"' John Wilej aiul Soiis^ 
FouJ tb liltlitlon, 19j4. 

7. F. E. Term?in, '"Radio Engineering." 
M£iGr;iw-Hill. 

(Continued on page G6) 
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Fig, 16. SchemaHc ok Kinsman tooe generator. Each printed circuit contains two odiacent notes. 
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Can You Afford 15 Hours to Build 
The World's Best FM/Multiplex Tuner? 



Fiitecn hours. That's all it tcikes to build the world's best 
FM/Multiplex tuner. 

Citation lias the ''specs*' to back the claim but numbers alone 
can't tell the story. On its real men sure, the loay it sounds^ 
Citation III is unsurpjissed. And with good reason. 

After years of intensive listening tests. Stew He^eman, director 
nf engineering of the Citation Kit Division, discovered that the 
performance of any instrument in the audible range is strongly 
influenced by its response in the non-a\idible range. Consistent 
with this basic design philosopliy — the Citation III has a 
freqiiencij respoi^se three octaoes above and below the nonnal 
range of hearing. The result: unmeasurable distortion and the 
incomparable ''Citation Sound.'' 

The Quahtics that make Citation III the world's hest FM tuner 
also make it the world's best FM/Multiplex tuner. The multiplex 
sec I ion has been engineered to provide wideband response, ex- 
ceplioaal sensitivity and absolute oscillator stability. It mounts 
right on the chassis and the front panel accommodates the 
adapter controls. 

Wliat makes Citation III even more remarkable is that it can 
be built in 15 hcurs without reliance upon external equipment. 

To lliee\ ftie special requirements o{ Citation III, a new FM 
CartTidae NVa^ developed wWch embodies every critical h.ner 
^ . „^iv \\ cowvletely assembled at the 

.. \s.m, meter.. 



problem of IF alignment and oscillator adjustment arc ehminated. 

Citation III is tlic only kit to employ mihtar^^-type construc- 
tion. Rigid terminal boards are provided for mounting compo- 
nents. Once mounted, components arc suspended tightly hetAveen 
ixirret lugs. Lead length is sharply defined. Overall stabihty of 
the instrument is thus assured. Other special aidiS include pack- 
aging of small hardware in separate plastic envelopes and 
mounting of resistors and condensers on special component cards. 

For complete information od all Citation kits, including re- 
prints of independent laboratory test reports^ write Dept. A - 3, 
Citation Kit Division. Harman-Kardon, Inc,» Plainview, N. Y. 

The Citation 111 FM tuner — kit, $149.95; ivirsd, $22935, The 
Citation 111 MA multiplex nil apt cr — -factory wired onlyt $79^95. 
The Citatiofi JJI X integrated multiplex tun^r — hity :^219.9S, 
factory xvircd, $^299,9S, All prices sli subtly htghar i« the West. 
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HERMAN BURSTEIN'^ 



(Note: To faciliiate a prompt rcjjhj, 
please enclose a stamped, self-addrrsAcd 
envelope ivith your question,) 

Silicon Rectifier 

Q. I have a stereo tape recorder aiul 
plan io huild another power amplifier. The 
circuit calls for a potuer iran.tforvier with 
3QS volts at 200 mils in the high voltage 
section. I have another transformer which 
delivers 355 volts at the reqnlTod current. 
If I can substitute a silicon rectifier for 
the rectifier tube, a GZ34, can I i;et the 
required voltage^ 

A, You may pick up as mueli as 30 volts 
by siibstitutiDg a silkon rectifier for a xao.- 
uuni-tube rectifier. If yon are still sliy soiBC 
voltsj you might try patting a filament 
wiudjug of tlie power Irnnaformer^ if there 
is one to spare^ in series bucking with the 
primary. (A direct plug-iu replacement for 
the GZ34 is n 1N2389 siliton rectifier.) 
Furthermore^ any worthwhile amplifiGr eir- 
cuit fthould operate well at volt/igea withiji 
10 to 15 per cent of design tuIuc. There- 
fore, if your ultimate voltage still la some- 
what less than 393, the amplifier's perform- 
ance should not be seriously affected. 

Hysteresis Motor 

Q. What is the advantage ofi having a 
hysteresis motor in a tape machine? 

A. The speed of a hysteresis motor iB 
basically governed by the lino frequency 
rather than by the line voltage. This makes 
it possihle to build a tape transport with 
a liigh order of speed accuracy. Profes- 
sional units with hysterc.sis motors exhibit 
speed errors of 0.2 per cent or leaa^ whereas 
many home maelmies have speed errors of 
X per cent or more. Worse, this speed error 
may change from one period of time to an- 
other; thus under some conditions it may 
ho 0.5 per ccnt^ inul under other conditions 
it may be 1.5 per cent. Henee correct pitch 
will not always be preserved between re- 
cording and playback, even tliough record- 
ing and playback are on the same machine. 
When it comes to playing commercial pre- 
recorded tapes, speed errors as little as 1 
per cent or less can be offensive to ears 
with a good sense of pitch, although other 
oar a may tolerate errors of 3 per cent 
per cent, or even more. ^ 
Not every tape nvuchine uith a liysteresis 
motor necessarily operate^ within 0.2 per 
cent of ftceuratft Rnr^Pri t^j^ writer 

mo tor a where 
cent. A 



tP«fp^ /ccfurate speed. The writer has 
tested £omc units with such 
the error ^vas about 1 per cent. A slight 
capstan tlie diameter of ?he 

^'-^6^ ^ m^l error subniun^ 

' - '''''' ^^'^^^ On f/,^ 



other hand> the machine with a hysteresis 
motor retfuns the advantage of speed sta- 
bility, so that pitch does not change be- 
tween record and bhiyback, or possibly be- 
tween the beginning and end of the reel. A 
tape recorder with a shadcd-pole motor may 
cliange its speed between record and play- 
back, or from one day to another, or from 
one end of the reel to tlie other, because oi" 
ehan gCH in line voltage and/or changes in 
the load presented to the motor. 

Magic Eye vfi. VU Meter 

Q, I avi considering the purchase of the 
tajre recorder y whicli ha$ been strongly 
recommended for high fidelity use, bid 1 
note that it has a magic eye indicator in- 
stead of a VV meter. Bow much difference 
will this make? 

A. For honie use, this should make very 
little or no difference. In professional ap- 
plicationsj a VU meter is important^ for 
one thing, to assure that the playback 
signal fed to subsequent studio equipment 
is of proper level, so that it will neither 
overload or be too weak to drive this 
equipment. Such use is not ordinarily made 
of the record-level indieator at borne. 
ITor recording purposes, the magic eye in- 
dicator actually has an advantage over 
the meter. The magic eye is aii electronic 
instrument that responds immediately to 
strong^ brief signals (transients), whereas 
the meter is a mcehanicai device that lags 
behind aueh signals. The magis eye shows 
peak recording level, whereas the meter 
provides an indication of average level. 
Hence the recordist who operates a tape 
machino incorporating a meter must esti- 
mate the peak level on the basis of the 
meter reading plus his experience and 
j udgm e n t. T li e h ome reco rdist j using a 
magic eye indicator, does not have to 
make such an estimate and therefore 
incurs less danger of overloading the 
tape. 

On the other hand, the VU meter is a 
more stable device than the magic eye^ 
so that its indication of recording level 
is apt to remain more accurate over a long 
period of time. Also, the VU meter lends 
itself to iine adjustments of recording 
level. If you consider buying ft tape ma- 
cliiue with A meter, be sure that this is a 
true VU meter, having the frequency re- 
sponse and other standard characteristics 
specified by the audio industry. There are 
some meters wlueh look very n\uc]i like 
the VU typc^sasn^ ^rnk ami nU-hnf nt-r, 
poor imitations witb respect fel . 
ance. ^^.specc to periorm- 

Iii view of tile hflf 
mg to bu; tjjo '^^L ' Pll 



tortion, which after all is the main pur- 
pose of the record-level indicator. 

Wow and Flutter 

Q. J would like a brief e:^planation of 
wow and fiutter. How much is accepinbh 
in a tape machine? 

A. AVow is a .ilow variation in speed, 
audible as a quavering effect or one tb^it 
causes a steady note, such as produced by 
a piano, to go "sour/' Flutter is a rapid 
variation in speed, which imparts a grainy, 
buzzy, or coarse quality to a sound. In any 
tapo machine deserving of the term high 
fidelity, wow and flutter sliould bo unde- 
tectable to any ear except perhaps the 
extremely sensitive one. To judge whether 
there is appreciable flutter, and also wow, 
rcox)rd and play back a steady tone of 
about 3000 cps, for example from a test 
record or^ better yet, an audio oscillator; 
or play back a test tape designed for this 
purpose, lu playback, if the recording is 
made at moderate level (somewhat below 
maximum recording level), the tone should 
sound steady, pure, and sweet ratlier than 
pulsating, grainy^ or coarse. 

Coble Length 

Q. I plan io inmtall my tape recorder in 
a closet about 20 feet from my preampli- 
fier. Is the 20' foot distance all right? The 
closet doors have small magnetic catches. 
Will these affect the recording;, the tape 
heads, or the tape? 

A. The 20 foot dista7jce is all right for 
playback only if your tape machine has a 
low-impedance output. Otherwise you arc 
limited to about 2 or 3 feet of cable unless 
you are willing to accept substantial treble 
loss. Similarly, the 20'foot distance is 
suitable for recording only if the tape out- 
put of your preamplifier has low imped^ 
anee. If in doubt, check with tiie manu- 
facturer or salesman of your audio com- 
ponouts whetlicr they have low-impedance 
outputs. As for the magnetic catches on 
your closet doors, they will liavo no elTect 
unloijs brought inco immediate contact with 
the tape, beads, or other components. 

Loss of One Channel 

Q. I have a tape deck. Every so 

often when I am recording or playing hack 
a tape I lose one channel. This is especially 
true when I first n.ie the machine after it 
has been idle several hours, 7 can usually 
bring back the lost channel by touching 
one of the terminal leads behind the record- 
playback head with my finder. Any sug- 
gestions you might have as io the cause of 
this annoy anee and its remedy would be 
appreciated. 

A. Your diflicjlty may be a faulty 
solder connection. When the tape deck 
been in operation for a while, the increase 
ill temperature may cause GllOllgli Oxpfili- 
s}gl^f\y^^ pool' mmetim .^^^ 
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small speakers 
for 

small rooms ? 





r/iiisic room 



HIGH FIDELITY DEAftON^TItATIOK 
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These Iwo AR-3 speakers provided Christmas music kisl year for Grand Central Terminal's 
main concourse, whose capacity is several million cuhic feet. Carols and organ music were 
played in slerco al natural concert volume. Pa!^scvs-by were often s^een lookin^^ arnund for 
a live chorus or pipe or^^an. 

Relative iize does not determine ihc suilahility of small, medium^ or lar^c speakers to small, 
mcilium. or lar^e room^;. The only criterion by which performance may be jud^red is the 
ability of the speaker lo rcproflnce music n;tturalK\ without coloration. 

The price of AR speakers ranges from S89 for an unfinished AR-2 to S225 for an AR-3 in 
walnut, cherry, or leak. A five-year f^uarantce clivers parts, labor, and reimbursement of any 
freight charge*;; lo and from ihe factory. Catalo^^ a list of AK dealert^ in yuui area 
are available on request. 

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge 41, Massachusetts 
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HEATHKIT TAKES 

THE WORRY OUT OF 
BUYING, BUILDING, FINANCING 
THE BEST STEREO SYSTEM 
FOR QUALITY SOUND 



Buy with Complete Confi- 
dence of Quality Perfortn- 

a n c e "H ea t li ki t guarantee 
assures your success. Your 
HeathkEt must perlornn \o fac- 
tory specifications or your 
money refunded! 

Build with Amazing Ease 
and Speed "Complete in- 
structions in everyday lan- 
guage show you whdl to do 
and how to do it! No experi- 
ence needed, no special 
knowledge required 1 

Pay as You Enjoy the Music 
You Love— You can order 
the kits you want with no 
money down and up to 18 
months to pay on $25 to $6001 
5% discount on Systems! 



A POPULAR-PRICED STEREO SYSTEM 
WITH SUPERIOR PERFORMANCE 



AN OUTSTANDING STEREO SYSTEM 
FOR THE BUDGET-MINDED MUSIC LOVER 




The Heathkit HFS-46 is a low-cost Stereo Phono System ihai is 
complete in every way to bring lo your home the pleasures of 
stereo record playing. It is perfect as a "siarier" system for new- 
coiners to the world of stereo sound and it is priced well within 
the reach of every budizet for that "e>;tra" system. 

Included in this economical system is the l^caihkit AD-IOC 
Stereo Record Player with Sonotonc 8TA4-SD ccrai^MC Stereo 
caitridce and dinniond and sapphire styli; the Heathkit AA-201 
6-wati Stereo Amplifier with its c\citing nc^v styling concept of 
black and ivory; and two of the new Heathkit AS-Sl U Miniature 
High Fidelity Speakers which feature a 6" woofer of special design 
and a 3" tweeter for tinusual response (cabinet is factory as- 
semblcd» ready for finishing). 

Expandable at any time, yoti can add ihc Heathkit AJ-31 FM 
luncr and AG- MA Multiplex Adaptor for FM S:crco rcceplion, 
HFS-46,. .S3 lbs> . . .no money down, $10 mo 

(with system discount) jjst $94-. 90 



You ^11 be ania/ed at tlie quahly sound of this Heathkit Stereo 
System. Ciip^ible of reproducing every note of yotir favorite 
recordings, this systcn^ features the top-of-the-line Heathkit 
AD-60B Record Chiinger with the Shine MSD Stereo Cortri<fge 
equipped with a diamond stylus and the Heathkit AfJA-SOW 
Walnut record changer base. 

Power is supplied by the Heathkit AA-15] 28 Watt Stereo 
Combination ampMHcr ... 14 hi-(>rated watts for each iitcrco 
channel. Tiiis tremendous preamp/amplifier vakic features the 
patented Heath ULTR A-LlNllAR/' circuit for extra fkkltty. 
separate bass and treble tone controls, fouritereo inputs, speaker 
phasing switch, and rich modern styling in luggage-tan and 
charcoal gray. 

Ideally matched to the amplilicr arc the twin speakers, the 
Heathkit AS-51W dtio. The factory asscnibled cabinets are hand- 
some in walnut veneer. Inside is an woofei'. a trtfc coniprcs.<.jnn- 
lype tweeter, and a high frequency level controL 

All components are simple to assemble, designed to give your 
family years of stereo enjoyment, and may be expanded at any 
lime to include othei- program sotnccs (examples: add the Heath- 
kit AJ-ll AM-FM tuner and AC-MR Multiplex Adaptor or the 
new AJ-41 Stereo Tuner, opposite, for Stereo olT the air. Wt> 
HFS-47 ... 90 lbs. . . .no money down. S21 mo. . . . 

(with systi>m tJiscOtint) 
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ALL NEW HEATHKIT ^^^^^^^^I^H 
STEREO TUNER ^fl^^^M ^| 

Super /or Circuitry; Beautifully Styled; AM, FM ^^ftf^^pm^m'^ ^m — 
and Built-in FM Stereo Multiplex \W raM ii»MMliiB 

Here's ihe kll luncr you've asked for . , . ihc new Hcathkit jl *^"^^Z^^fI!?!^^^^BH|jB|Ml^^^R5^^^SB 

AJ-4I . . , ready for you to enjoy AM. fM or FM Slereo | m)^.^ EIJ 

Multiplex! completely self-contained . . . the FM Multi- > . ^ts*:.:;.-. J^V " 

plex Adaptor is bi/il/-hi/ It's convenicni , , , separate tuning ~ — ' ' 

meters for AM and FM! It*s quiet . . . new FM squelch 
circuit hashes between-station noise! tt*s automatic , . . the 

Stereo Indicator light <;hnws whnn FM station is broadcasting stereo 1 [t*s easy to build 

, . . preassembled tun^r, prcaligncd coils» circuit boards. It's a great Heathkit value . . . Hcathkit AJ-41 

no money down, Sll nio. only SI 19.95 in Kit form; SI 89.95 assembled. 



Your ''Dream Stereo Home Music Center''— yours with no money down, as low as 



1. AE-40WWalrut 
Speaker Cabinet 



2 AD-60B 

Rncoi'd CKangcr 



S3 300 



3. AE-20W Walnui 
Eicujioment Ceriter 
Cabinet 




per month 

4. AE-40WWalnut 




a. AS-40 CoaxidJ 

12" Speaker 
(Jensen H.223F) 





7. AA-100 GCi \A/att 

Combmat'on 
SterEO Amplifier 



3. AS-40 Coaxial 

1?" Speaker 
(Jensen H^223F) 



BUILD YOUR WAY 
TO MORE ENJOYMENT 
WITH HEATHKIT 

You can build your "dreani stereo home music 
center" and enjoy the superior quality of the 
finest in equipment with the satisfaction of having 
secured it at a savings of at least 50%! The above 
Heathkit stereo system presents the ultimate in 
performance of kit components ... a fine record 
changer^ the latest in stereo tuners, a powerful 
and versatile amplifier, superb coaxial speakers, 
and elegant walnut cabinetry. Check the details 
of each component in your Heathkit catalog; 
compare the system with others costing S500 to 
$1000 more! You'll aercc there s extra value in 
Heathkit. 

HFS-48 . . .no rnoney down, $38 rno^ 
^, (with system discount) $5T2-J.4- 



HEATH COMPANY 

Benton Harbor41, Michigan 

□ Y^<;, spnrr me my free 1962 Heathkit cataloa 



Order direct by mail or see ycuf Heathkit dealer. 
Shir> □ Parcel Post □ £)(press □ C,0,D. 



□ Best Way 



OrUcrina InsOuctioni: fill ou I The order b1j»^;1'- Include cKinirs (or psrccl nasi 
.iccordinn (o wfiflMi sha«vn. tigress orders ^hiOflcC dclit^pr, cS.vncs cftlle<:l All 
pncct F. O. B. Borilon H.irlior, Mich. A 1(1% depO&H Is <'fql>jr^^l on nil C.O.O- 
ordrrt. Pii£cs SL^bKct 1o cnsrtqc without ri<>jicc. Dc^i^r ^^^d cyvpo"! uricts. tli(|h(i7 



ITEM 


Mooei NO. 


PRICE 





















Free Catalog! 




Ssnd in tr>t:ay for your 3rCft 
ma^piRe cilalog. Ovcf 250 
kits fmore than arc newl 
in this most CQmptete cai;i- 
lag of kll?.. Every piece is 
top (lualily . . . save up lo 
50^. Gel a catolOR rrow ond 
/cceivc 19G2 HcaihldV surj- 
prcnncnts> 
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1 Teasers 



Audio wHl pay $5 for questiorts or 
answers used. Send questions or aji- 
fiwers to : Audio Teascrsj P. 0. Box 
629, Mineola, N. Y. 



NORMAN H. CROWHURST 

Answers to Last Month's Tea&ers 

Answer B-l. This qucsLioti TjcquoiLtly cropb 
up. In .a oorvcctly desij^nerl filter of thii; 
ty p e J at c )-os s o ve r t vcf | u en e y tl lere is 90 
(leg. transfer deliiy in the low-pass section 
and 90 dcg. transfer phase adva^ice in the 
iiigh-pass section, Thia means the two sig- 
nals at the outputs arc precisely ovit of 
phase. At frequencies adjoining r.ros30\'er, 
th 0 p liase tra n sf cr angle of e ae h section 
(dianges, but retains the total of 180 deg, 
at frequencies ( tlieoretieally from y.ero 
to infinity). 

It is nsu.illy argued that, for the liigh 
and low frequencies to produce their out- 
puts in correct phase relationshipj both 
units should be in ph^so ; but this would 




Fig. B-l. Correct connections. 



result in out-of phrase operation in the iun- 
portanfc frequency regions where both uiLlt.s 
are contributing essentially equal acoustic 
power. To cover the crossover range of 
frequencies correctly, the units should be 
connected out of phase, according to the 
tcstj go the acoustic outputs are in phas;e 
over this range. 

Tlic fact that the high frequencies will 
be phase -re versed compared to the low fre- 
quencies cannot be helped, and is au un- 
avoidable consequence of using a two-way 
system with this kind of filtering. Fipurc 
B-l shows the correctly complGted con- 
uectiorjK. 

Answer B-J^, The k^y to this situation rests 
in the kind of sound being reproduced. TJie 
high-fidftUty loudspeaker is invariably 
called upon to reproduce a complex of 
sounds all at once. Intermodulafcion distor- 
tion can produce very jarring elYcets, and 
resonances will produce spurious coloration. 

Fcr the solo organ, on the other hand, the 
loudspeaker is really part of a muKi^^al in- 
strument. The resonances may lend "body** 
to tho tone, ijistead of coloring it — ^they 
are equivalent to mechanical and acoustical 
resonances that are present in any con- 
ventional musical instrument And' inter- 
modulation diKtortioii has no effect, be 
cause the organ only plays one tone at a 
time. Intermodulation products only come 
when ut least two unrelated tones arc 
played together. The harmonic relationship 
between frequencies in a single organ tone 
ensures no intermodulation products can 
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arise, however much the loudspeaker may 
distort — so long as it does not rattle or 
buza. 

This Month's Questions 

Question C-l. A high-fnlelity entliusiasfc had 
built an amplifier from a kit. Wlien a friend 
noted that the output transformer did not 
look liusky enough to be a quality job^ our 
enthusiast decided to try a "better'* one. 
Getting a larger unit, wit]\ the same ratio, 
impedance rating.s, frequency re<;ponse, and 
so on, he installed it, hoping his quality 
would be demonstrably worth the effort; 
instead It was inferior to the original trans- 
former. Por the record, the output stage 
Mscd puflh'pull. with the r.ubea cornected 
as triodes. ovorbiascd bo as to work in 
Class ABj. AVhat could be wrong w;th the 
transformer, assuming it tested out well 
ficcording to specs'* 

Qiiestion C-2, Comparisons were being made 
between two systems, one rated to have an 
output of 15 watts, the other 50 watts. 
Eacli was operated with the loudspeaker 
system recomnieudcd for it. First test used 
a piece of program Uiving a jazz combo, 
and the 60 -watt system definitely had more 
power and punrh than the 15 -watt system. 
The next test used a syniphonic recording, 
and .seemed to reverse the situation- the 
GO-watt system folded up long before the 
15-watt system sounded too bad ; a little 
distortion might be deteeted in the 15-watt 
system, but not the complete inability to 
hrindle evidenced by the 60-watt system. 
AVhy the difference, with diiferent program 
materials? 

Qu€'*>iioyi C'S. Tlie rehitionship belweon fre 
que!icy response and observed (audible) 
performance is often bvouglit in question. 
I-kCaders write in about it. Articles are 
written about it. Both report apparently 
con'radictory experionpcs. On the other 
hand, many report that an ampliner Avith 
lots of feedback and a response from sub- 
audible to ultraHOnie frequencies (even up 
into the megacycle range) is much cleaner 
sounding than one with less pretentious 
porformanee. On the otlicr hand, others 
make precisley similar cojnparisons and 
come to the opposite conclusion t extended 
range, beyond audible limits, ''costs*' in 
other respects; these claimants argi.e that 
the best amplifier i,** one designed to dc- 



I>atlern in each direction. This arrange 
ment gave the dipole the ability to hear 
mos-; signals in the vicinity of the antenna. 
The yugi, un the other liundj is capable of 
receiving sigiinls in only one direction over 
an Angle of perhaps 9,0 deg., the exact angle 
depending upon tlie unnibcr of clemeuts 
used. 

Because of this characteristic of the 
yagi and all other parasitic arrays, means 
must be provided which can change the 
direction to which the yagi points if cover- 
age ia to be complete. The rotator do2s this 
ajid lets you know from where you can 
expect to liBEir stations with a given setting. 

T lie a ct ual operation of thi s kind of 
antenna depends upon tho phase relation- 
ships of the signals on each element. The 
reflector is ijiteudod to reflect signals from 
the rear of the yagi back into the dipole 
while the director focuses the signals from 
the iront of the array into the dipole. Only 
one reflector is usually employed; addi- 
tional reflectors do not add aigniCcaiitly 
to tlie performance of the arrays. Doubling 



liver what you hear, and not to service bata 
and other creatures. Which of these views 
is right — is one influenced by "wishful 
thinking" — or caTi they^ be reconciled? 



Reader Answers 

Following is my answer to Question 1 in 
the January 19 G2 issue: 

For flat response down to 50 cps (no 
more than 3-db do^vn at this point), the 
time constant of the circuit capacitances 
in conjunction with the load resistance 
should be about 3200 ^s. The circnifc ca- 
pacitances are those of the ceramic pickup 
and of the ca])lG to the amplifier. We shall 
assume cable capacitance to be 100 pf> 
which is quite typical. If a 5 megohm load 
is required for good bass, this suggests that 
the ceramic pickup has 540 pf capacitance^ 
making a total of 640 pf circuit capaci- 
tance. Multiplying C40 pf times 5 megohms 
yields a time constant of 3200 

For response down to 50 cps with a 250k 
load, total circuit capacitance would liave 
to be 20 times as grer.t as with a 5 meg- 
ohm load. It would hr>ve to be 12.SO0 pf. 
The difTercnce between 12,800 pf and 640 
pf is .01260 ^f. Therefore we can achieve 
good bass response by wiring a .012 af 
capacitor in parallel with the output ter- 
minals of the pickup. 

At flic saino time this capacitor would 
cause 26 db over-all reduction in output of 
the pickup. The question, then, is whether 
the auipliiicr has suBicicut gain in view of 
tho sigiuil we can expect from the pickup. 
Typically, a ceramic pickiip can produce 
between 1 and 3 volts on peaks. A 26-db 
reduction would yield peak values between 
50 and 150 mv. ^Lany amplifiers have suf- 
flcient sensitivity to be driven to full or 
ample output by such a signal. 

If the an I pi i iier 1 a t ks s ucl i sei i si ti v i ty , 
or if tho pickup produces IciJS than 1 volt 
on peaksj we could use a 500k load control 
or perhaps even a I megohm eojitrol with- 
out cucountering hum. This would entail 
only a 30 db or 14 db reduction in signal, 
whicli for most ceramic pickups and most 
ampliiiers should be enough to drive the 
amplifier to full output. For a 500k load 
tlie capacitor across the pickup should be 
about .006 itf ; for a megohm load it should 
be about .0025 ni. 11. B. 



the number of directors will increase the 
strength of a received signal by 3 db. An 
S- clement yagi can be expected to pro ride 
an apparoit gain of between 10 and 13 db. 
Sometimes, rather than doubling the num- 
ber of elements in a jingle array, two or 
more arrays are stacked on the same mast 
and connected to a common feed line. This 
a 1*^0 will increase thci performance. Of 
course, as the performance is improved, 
the sharpness of the pickup pattern is also 
increased. An S-element array will liave a 
pickup pattern of 30 dcg. bet^veen points 
at which the signal is down .3 db. 

Books can and have been written on this 
subject. Space does not permit a fuller 
discussion of the working of the array 
and its application not only to receivers 
but to trausmittera. I do hope, however, 
that this gives you some idea of the yagi, 
and can show you how to improve your 
FM reception. Bo not cousider using such 
a device to improve AM reception. You 
would be rotating a boom hundreds of feet 
in length, 
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JBL goes all the way — with product warranty as well as product quality. It is — and always has been— JBL's 
policy to repair or replace without charge, at any time during the life of a product manufactured by James B. 
Lansing Sound, Inc., any unit whose performance is impaired by a cause beyond the control of the owner. The 
only limitation is the availability of parts. And, frequently, it is possible to use today's parts to bring a discon- 
tinued model up to better-than-new performance. This is another reason why it's a smart idea for the music 
enthusiast to invest in the very best loudspeakers available. Like any fine musical instrument, they don't wear 
out, are almost always worth restoring to top-notch playing condition. Write for your free copy of the new JBL 
catalog and ask us to enclose a copy of the J8L warranty card. 

IBf. PR£CIS(OW TRANSDUCERS ARE MANUFACTURED BY JAMES 0 LANSING SOUND. INC . AND ARE MARKETED BY JBL INTERNATIONAL, LOS ANGELES 39. CALIFORNIA 
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FISHER STRATAKITS 
MODELS KX-200 and KM 60 

Tlicse units iuc two ot the newust entries 
in tho kit /ielil. and tUoy arc well wortliy 
oC the Fisher tt;nne, both in jK^ii'oi'inaiiee 
itm] in onse of - onstrnefcion. The KX-200 
is a duiil :i5-\vnU storco aiui>lifiev-pre- 
innplificr and the KM -GO i« iin FM -stereo 
tiint^r witli self-coiitainM nmltiplox eir- 
cuitrv. Both hiivc excelle)it .^jiecificatious. 
and tlie perliornuince <?qiia]s or exceeds the 
specs. 

Each section of the KX-2O0 consists ol' 
lin E''CS3/1-AX7 a 8 the prennij) gtni^e 
witli focdhjick oqnnlixation for bolli plioiio 
and tiipe^ followed by ihe selector .switch, 
!t hi/yh-eut (iltcv. a tone eontrol amplifier 
nsiji^' idiothcr ECC83, the Joudnoss- volume 
control, anothtrr ECCSo as amplifier and 
dire<;l-oouplGd phase sj^bttcr, find a pair of 
750 1's as the o.itput sta<;:G. The output 
tubey are operated witli fixed bias, ^luj 
both bins and balamtc iivc ftdjiiKtablc. ^vifch 
a gwitch;iblo meter beinf^f used to indicate 
the correct settings. Controls iuclndo a 
tape/pliono switeli to fthnnge ctjaiiliziitiou 
in the low-level inputs which arf marked 
MAG L and mag 2, tape monitor .switch, 
loudness contour switch, dimensiion control 
whieh ranges from mono, wlierein both 
chnnnoL'J arc coupled together, to stereo 
where they ar<> completely sepavato, bal- 
ance control, and the usual selector^ mode, 
separate bass and treble tone controls, 
and the vohime control. In addition, there 
is a center speaker switch which has five 
positions — ol\\ low, medium, high, and 
mnxinmm, Tliis switch introduces morO 



or loss rc-si.^tanco into the cei\l-ur speaker 
circuit which is fed from the cOimuO]i tap 
of the left chaj^nel and the Hvob-m tap 
of the rif;lit ehrinuel, witii the -i-obni tap 
of both channels bein^; grounded to the 
cha>isis. The meter ^jwitt li and tlie biaa and 
balance controls for the <)ntpnt stn^^e are 
located on the top of the chassis. 

There arc five inputs for each channel — 
yx\r, L ."Af; 1^, TUNKK, ai'.k 1, and Ai;X 'J. — 
along with a tape monitor input and a re- 
corder ontpuL, with the latter being ahead 
of Ijoth volume and tone controls, which 
the logical ]>]ace for the recorder feed. 
lloiLters of all tubes except tiie output 
stages are i'ed with d.c. and i-ulican reeti- 
/iers arc used for both lieater/l.das and 
plate power supplies. 

TM distortion measured 1 per cent at 
o() watts, and harmonic distortion was 
under O.o per cnnt at the same output, 
Channel separatioit measured 53 db ut 
1000 cps, 2.S at 10,000. A phono or tape- 
he ;jd input o£ '.^A mv produced full output, 
with 320 mv being rerjnired at the hi^h- 
levei inputs. With the vobuna control set 
to pive rated output at jin input or Ei mv 
at the phono input, Imm ami noise measured 
69 db down, and with the volume control 
turned to mininumi^ ihe hum nufl noixj^ 
mciisured 96 db down. The tone control 
ran^e was measured as -^- 10 and "15 at 
oO cpR^ and -f- lo and - 16 at 10.000, while 
the high filter ]>roducOtl a ^uit of VI db at 
10,000 cps. 

The ^lag inputs may be used either for 
phono or tapc» and a panel swittdi pro- 
vidi^s a charjge in ecpialization from IHAA 
to NAU, the former being OKceptiona lly 



accurate, h'p to about 6000 cps. the NAB 
curve is exact for 7 Vi ipSj witli a droop of 
2 db at ia,(i00 cps and at la, 000— easily 
compensated for by the treble tone controls. 

C-24 

The KM-&0 Tuner Kit 

Immediately followin^Tf the const rue tioit 
of the amplifier, we turned to the tuiur. 
This unit, which is very similar to the 
factory-built aO-R tr.ncr, eousisis of a 
cascodc r,f, stage, employing an KCCSS/ 
GD.T.S, a mixer and oscillator using the two 
vHcctions of an KCC 35/6 AQS, with t;vo 
f^ACG {.f. amplifier st^ifjet; and two GATf! 
liniiters. feedin<>: :i Mide-bfinij ratio do 
toctor. A mot(,'r in the ifrid circuit of the 
second limiter serves rs a tuniu>^ indicator 
for n 0 ] ' m a I use, wli i 1 e c h a s s t H-m on n t e d 
switch permits connect in<2f the meter to the 
ratio detector circuit for use in initial 
alii^nment. A ])auel switch feeds the dc- 
nmpliasized mono sio;aal to the two grids 
of an ECC8^^/^>AX7 as anode followers^ 
feedivig the output jacks. 

The multiplex unit comprises a 12AT7 
signal and pilot amplifier^ with the hitter's 
outpxit synchronizing a 12AX7 multivi- 
}>rator at kc to provide the suhcarrier 
to two diode bridge circuits. Thi'h' outputs 
are fed to the two grids or a 12AT7 where 
separation conipeniiation is added, aloiiig 
witli the de-en^phasis for the two stereo 
outputs, which are then fed to the output 
12AX7 anode tVdlowers. The pre^^ence of 
the 10-kc pilot si-^ual furnishes a bias of 
some 0 volts to the grid of an E.M8'iA. 
which closes the pattern and indicates that 
the proi^ram is stereo^ whereupon the user 
switcdies to stereo. Another position of the 
storeo-mnno (and power) switch introduces 
a capacitor between the two multi]dex onf- 
])uts to reduce noise. Hoth the front end 
and the multiplex sections are factory 
built an([ aligned, so the final alignment 
of the unit is <^uite simple and can be ;ic- 
complislied without any in.strumcuts in Icits 
then ten minutes. After using the recom 
mended alignments we tried it with a 
swce]i oscillator and 'scope, with no rtp- 
p^iront change at all. 

As to sensitivity — the KM- 00 has all that 
i^ necesiRary, ^ .R mierovnlt.s by TRFM 
measurment standards. We found that with 
only about three inches of wire connected 
to the antenna terminals we could get 
every one of the important stations in the 
New York area, with limiting on most of 
tliem. It is a fine perroriner throughout — 
listening (juality excellent, sti reo y^er for- 
ma ncxj excellent, hum and noise satis- 
factorily low. One feature we like par- 




Chassis view of the two completed Fisher Strata kits-Fig. 1 (left) is the KX^200 ampi ifier-preamp, and Fig. 2 CrigKO Is the 

KM-60 funer. 
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hile you've been reeor«ling*.«so have we! 




.APITOL PllOFESSIOI 




CAPITOL FUt-t- DIMENSIONAL STEREO ^Yji) 




1 r 




land, Sinatra/Lee, Cole, Kingston Trio, lop shows, classics, etc., etc., etc.- all on Capitol 

Judy at, Cavjicgic Hall— Judy Gar- 
land n Only tlic Lonely — Frank 
Sinatra □ Come Dance With Me! — 
Fiank Sinatra □ Latin ALA Lee! — 
Pcg^" Lec □ Love is the Thing — Nat 
Kiuf; Cole □ The Touch of \ouv Lips 
-Nat Kin- Cole □ Make Wny!- 
Kihgston Trio O Here We Go Again! 
— Kingston Trio □ Music for Lovers 
Only— Jackie Gleason □ Sounds of 
the Great Bands — Glen Gray □ Fred 
W^arinj; and the Pcnnsylvanians in 
Ili Fi n Satin Bras^ — George Shear- 
ing □ Berlin by Lombardo □ Your 
Guy Lombardo Medley i Volume 3 □ 
The Shearing Touch □ Music for My 
Love — Paul Wej;ton □ Drcani Danc- 
ing- Ray Anthony □ Billy May's Big 
Fat Brass □ Ports of Paradise — 

Alfred Newman & Ken Darby □ Stan 
vww.americanradionistorv.com 



4-Track Stereo Tape Albums) 

Kenton's West Side Story □ Okla- 
hornia! CnrousoL Can-Can □ The 
King and I □ The Mus^ic Man □ 
P^iovello! The Sound of Wagners- 
Erich Leinsdorf □ Americana — Cv\r 
men Dra^(on □ Hallelujah [ — AHrerl 
Nc^\"man □ Concerto Under the Stars 
— Leonard Pcnnario □ Charge! — 
Feli^: Slatkin □ Tchaiko\^J;y : Over- 
ture ''1812"— Herbert vou Karajan □ 
Soviet Army Cliovns and Band □ 
Poulenc: Gloria In G Major Con- 
certo For Organ □ String & Timpani. 

CAPlTOr. PROFESSIONAT^ RECORDING 

TAPE — The iMasicr Series. By any and 
all criteria, there is no finer tape 
available. Precision-produced in nine 
types to meet every professional need. 
Ask for it at your favorite 
specialty store* 




MEASURE OF EMOTION 

I he cmm'ion treated within 
you by n work of nrt is a 
jjrofoundly personal 
cxperieiuc. Equally personnl 
is your reaction to a 
work ol" music. And, 
tlicrcfoic, beyond question, 
your owji car, is ihc only 
true measure of how closely 
the deep emotion you 
experience during a live 
performance is recaptured by 
the speiikcrs in your high 
fidelity .system. Quite apart 
from engineering, ihc 
design of the Wharfcdale 
AV60 Achromatic Speaker 
System, and all other systems 
iu the series, reflects 
extensive musical training 
and great respect for musical 
values. VVharfcdaie'i; 
exclusive sand-fiUed 
bafHe, coupled 
w'iih special speakers built 
to perform perfectly in 
concert with the enclosure, 
produces full, true bass 
and rich, non -strident high 
notes. You hear music free 
of all spin ious resonances or 
coloration. Discover the 
uniquely natural sound of 
a Wharfcdale speaker system 
by listening to a 
best -loved recording 
at your high fidelity dealer. 




THR WIIAnFEDAu: WttO 

achiojTi;aj[- s]>cnktT ^ysLt-iu 
line ^\'OD^] sj I6.j0. unfiniOiLd ?>]ij| .50 

A itpriitt .-niii.thlc (or fi'^tniifi;; iivLiilnblt 
on rtquc'il. .Vddrtss Dcpl. WC 12 
Uriiish liuUiMiici Corp., I'on "VVasliingion, N!-Y. 




Fig. 3. Panel view of ihe KM-60 FM-stereo funer mounted in }he accessory walnuf 

cabmei. 



ticularly is the sterto indicator which 
lights up whenever one turns to n, sfceroo 
station. 

Construcfion 

Conshnction of both units is simple 
and quite fast — 13 hours fov the amplifieT 
and jiist under S for the tuner, and both 
worked right off the bat. In both kits, the 
instruetions are broken down into sstages, 
c^ieh apparently designed to take about 
b a If a 1 1 hour. The parts for e ach h t age 
arc packaged in separate polyethylene bogs, 
each with the contents listed on a card 
enclosed in the hag. Wire lengths are 
give:iij and the lengths of resistor and 
capacitor leads down to tbe nearest in. 
The introductory tre;itige in the instructions 
covers soldering thoroughly and should 
PI a k G an exp e r t of p ra ctica 1 ly a n y bo dy . 
In the ampUftcr kit especiidly, the over -all 
tone of the instructions is light and 



r^mu.<;ing. PJivaitCs that bronglit out smiles 
wore encountered regularly^ ernch as, "... 
if you have any parts left over you goofed! 
(to back jind check/' After stage 4 of the 
;unphiier, the builder i.s cautioned "to take 
LL brcak'^ so as to avoid cjirelessness caused 
by get tin g tired. Th ere a re spc oial in- 
structions on J^ow to haTidle shielded cable, 
silicon diodc3j and mistakes. 

Much of the drudgery is avoided by the 
fiietory mounting of sockets^ transformers, 
tic pointSj and similar parts^ not to mention 
the timer front end and the ^IX units. 
In the amplifierj all controls and switches 
arc properly moimtcd on the front plate 
so as to eliininate the po.ssibility of 
selecting the wrong part- — which could 
happen easily to an inexperienced builder. 

On the M'hole. we found these kits to be 
beautif uUy packaged and ^'instructed," and 
easy to buildj and the perform once is im- 
peccable. So now^ you. too^ cnn build a 
Pisher. 



HEATHKIT MODEL 10-21 
OSCILLOSCOPE 

While it is true that most measurements 
on audio equipment can be made with vari- 
ous types of meters used in conjunction 
with different signal sources^ there are still 
other observatiouft which can be made only 
with some sort of device which will permit 
a study of the actual waveform — and that 
means an oscilloscope. 

In the oscilloscope, the "writing" ele- 
ment is actually a beam of electrons which 
lias — to all intents and purpoi>es — no inertia 
whatever. For example, on the face of a 
21-in. picture tube^ the beam moves about 
20 in. for each scan, and there are 15^750 
scans per secondj so the beam is actually 
moving across the screen at around 18^200 
miles per hour. On many laboratory-model 
'scopes^ the beam can travel some 200 times 
that fast. In contrast^ the beam of a typical 
3-irt. 'scope traveling over the limits of the 
2-in, reticule at J 0^000 cps needs to travel 
only about 2300 miles per hour. 

JS'^eedless to say^ the requirements of the 
audiofan do not warrant the expense of 
'scopes capable of handling 100 mCj and it 
is true that some of the iinest lab 'scopes 
cost as much or more i\\cii\ a small auto- 
mobile.: However J within the limits of its 
frequency range, any *seope is equally ac- 
curate in its presentation of waveform data. 
The JJeathkit 10-21 *scope is a small, com- 
pact^ and lightweight instrument priced 
well within the budget of any earnest ex- 






Fig. 4. New Heathkit IO-21 oscilloscope. 

perimenter, and capable of handling fre- 
quencies up to 200,000 cps. It measures 
9V!-in. highj 6V^-in. wide, and 10 -in. deep, 
and weighs only 12 pounds — quite a con- 
trast to an elderly 5-in. model we have 
which weighs 53 Ihs, The 10-21 builds in 
around 7 hours, and is a fine performer 
after its complelion. 

Since the requirements of audio and most 
general radio servicing are not a5 severe as 
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tlios'O for )>]i< vownvc wovk. tor cx;iLm|)1c. it 
is poasiljlc to rodiR.e the tost iippreouibly 
by resorting to a simplified (lesigu ^vitliout 
eiiminflriiifj: any noedocl fnnction. In the 
I0'21j tl^ere is no f onns eontiol on the p:inel 
■ — foftus imd iistiginati.sirt ave adjusted by 
internal controls wliicli need no touolilnfj 
up tlirongbout the entire v:\n|:;c of the \n- 
«trntnent. Tliovo i^i no Intensity cOJitrol- - 
intensity is sGt by tlic ovigin.'il desi^jiU Tberc 
is no syncbronizing oontvol — sync is i'ed to 
ilie multivibrator tinic-bii.so gonoi ator ironr 
the vorticnl .tmplificr automaticnlly. Tlio 
two (iGliec'.tiou :ni)pHner« are identical, con- 
sisting of a oatbode follower, ^tiiii o.ontrol. 
and a driver dirtc-t coupled to tbc push- pull 
output st?\i;e. 

Performance 

Tlie hovj/ontal sworp is oalibvatod on Mu; 
front- panel in i'onv vangca from 20 cps to 
iLHjjOOO cps, and will actually sync from 10 
to 230 cps on tlie lowest range^ 90 to 2500 
r>n the second^ 1500 to i^TjOOO on the third, 
and from uboot 10.000 to 125,000 cps on 
the top range. The horizontal expansion is 
<^rcat enough that with a six-cj'cle pattern 
on the screen^ the pattern can bc spread out 
to permit a full-screen sine-wave ot ony 
oue siniGrle cycle of the six. In tht vt^rtical 
direction, the pattern can be moved up or 
down oiunigh to view the top or bottom of 
a 5- volt input .signal when the gain control 



OMEGA TRANSISTORIZED 
STEREO AMPLIFIER, 
MODEL 1600 

At the last New York Iligh Fidelity 
Show (Spptemltcv 19G1) we were intro- 
duced to a ne^v piece of higU-fidelifcy equip- 
ment, a fully transistovixed 30- watt 
(IHF^[) sierco' aniplifier. At that time wo 
noted that it uficd military- type construc- 
tion underneath its beautiful exterior. A]»- 
XJarently everybody thonght it exciting 
because we had to wait in line several 
months before onr turn came. You ean re.st 
a:^snred that the unit ^^^^s liKt.ened to, 
"opened up/' and nnder test within niinnte.s 
af ter \ve i'ec< ived it. 

The circuit of tlie output stage is sigjii- 
iicnnt and patented. Each output stage 
consists of four power transistors in a 
bai^ic synnnctrical bridge. The power tran- 
sistors, con stitn ting the four active amis 
of the bridge, are driven in pairs; tran- 
sistora 1 and 4 conduct while transistors 
2 and 3 do not, and viec versa. Associated 
with each of the power transistors is a 
driver transistor. Power transistors 2 and 
■i are driven by omitter-i'o] lower I^NV unitf- 
in phase opposition. Their input signal is 
derived from a conventional transistor 
phase-.splitter circuit. Power transistors ] 



■■s adjusted tor a full-si^i'cen pal tern for aii 
input of 0/3 volts. This is the sort el' pattern 
mobility that is usually cucountereil on only 
the most ilcxible 'scopes. 

Speeilieations call for an input sensitiv- 
ity of 0,25 volts/intdi, but the actual incas^ 
ured value was O.IS volts/iuch, which is 
considerably above the claimed lit^ure. One 
other dcsirabh-1 feature is the blauldiiju 
which eliminates the unwantcil return 
traces whieh .so ofteti bi-'conie objectionalde 
at high sweep frequoiciiis. 

The 3 -in. cathode ray tube is protected by 
a heavy Plexi<ilas srroeu and a )^n>ei] rcti 
cl[Ic graduated in Vt-in. squares ov^^r uei 
entire pattern of a 2-in. square. Terminals 
are available on the back for direct con- 
nection to the deflection plates for ob^er^-a- 
t io n s above tlie fre q u ei icy ra )i o;e o t the 
internal aniplil'icrs and at bi;;^h si;^-nal volt- 
ages. A switch selects either the tenniiuils 
or the iTiternal amplifier. 

This is the iirst 'scope we have obscrvc(t 
in soine tirne which had all the t'catui'es 
required for audio work without undue eoni- 
plic.atiou> I'revioUii low-priced 'seope.s gen- 
erally had limitations in over-all pevfonn- 
nnce which forced the user to conLpromiso. 
The Heath 10-21 doe^j not seem to hijve any 
imitations for which com promises nuvst be 
made in any worl; that- the audio eu^dueer^ 
:^erviceinan, or experinu^uter needs to do. 



and 3 are driven by XPN units fiOnn<"et<vl 
a^i cojmnon emitter au^p]ifiers> Tlie input 
:>ig'nal to these units is derived from loails 
in the cnlkctor circuit of the PNP drivers. 
A signal representative of the output wave 
form across the load is obtained throu]^h 
a novel ono-tra]jsi.s:tor differeuHal am- 
plifier wiiieh provides feedback tuv injec- 
tion into a low-level vsta^c. Altogether a 
rather clever eircnit. 

The Omop:a IGOO x>rovides balance c<jn- 
trolx for volume, bass, and treble. AlLrr 
these controls are set La coto pen sate i'm- 
room acoustics, ma.ster j^anged controls are 
used. We j'ound this a rather useful feature^ 
espeei:(Uy siiu'e the coiuinonly-used controls 
sporf.ed larger knobs. 

The OnjejGrji ICOO is the first tran^iisUu' 
ainplifier we have tested which delivered 
30 watts IllPM (1^5 watf.s rm.s) per 
channel. The frequency respon.so was within 
0..^ db n'om oO cps to 40.000 cps and ± 1,;! 
db froni 1.0 cps tO r>o,060 <-ps. For so)ne 
u n ace o n n t a b I c rea so n h a riTi o n i c distortion 
did not meet fipecifications (le.sa than 1 
per cent) at the extreme low and liSoli 
f ]■equelu^i^'s althou£:h JM distortion w;is 
\^'ithiu specifications. In all other areas 
the IBOO performed extremely well. Tn a 11^ 
a rather satisfying early production sanqde. 




Fig. 6. H. H. Scott speaker system. Model 



H. H. SCOTT SPEAKER 
SYSTEM, MODEL S-3 

The first time we observed this sjieaker 
system several nu^idbs ago we wi^re im- 
p i-e ss 0 d hy a N" e ry s i <rn i fi r ant fact , i h e 
design of 'the "package'' (enclosure) was 
extremely sensitive and handsoioo. This is 
significant to us because a speaker systesn 
of thhs type is intended to i»e a piece of 
furniture as well as a mvisic repre<lucer. 
Anyhow, subsequently we discovered that 
the visiial designer of this unit (and, as 
we understand it, 5tll 11. IK ^eoti eqnip- 
meut) is no less than the Tice President 
of the comp.any. AVe are not snre whether 
this means that, H. II. Scott thinks visual 
d cs i gn i m p 0 riant e o u jy^h to va tc a v i ce 
presidency or that the vice president is an 
nnnsually versatile person^ hut we iire glad 
either way. 

The S--^ is a three-way speaker system 
which utilizes "air loading" to iuqwove 
low-frt^queiu\v response. In additioji. ihe 
cros.sover network is used to help "llattcn" 
the mid-ran^e re.sponse. In reality, the 
crossover network is used in the in a 
manner siniilar to the TA'ay a tone control 
is used to compensate for room acoTisties. 
T>iOoking at it another way, we can eonsicler 
the cnclos[ire for the spc^akers as a "rooni^' 
with individual acoustics, and the eross^'iver 
m^twork as a frequency discriminating do 
vice used to boost or cut those frequencies 
wliich rotpiire it, feinee t^he "ronni" is 
constant tmce the design is fLxed. it is 
only necessary to measure it.s aeons tics, 
calculate or empirically determine the 
correction, and ''build it in** the crossover 
network. A clever idea. 

TJie only question that remaiiis lo be 
answere<l is how well have the II. IE, Scott 
eng in ee r s s u ccee de d ? 

Very well! On the other hand, it would 
have i)een N-ery surprising if they hadn't 
done an excellent engineering job ; ex- 
eollent engineering is rcallv their stock in 
trude. 

Move .specifically^ the H. K. Scott Model 
S-3 speaker system reproduces music with 
as little coloration as any bookshelf speaker 
system we have heard. Both extremes of 
the andible trequency spectrum are solid 
while the mid-range has just that touch of 
briorhtncss that we personally enjoy, C-28 




Fig. 5. Omega^s Mode! 1600 transistorized omplifjer-preamp. 
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automatic 
record player 
...made 
to protect 
the original 
fidelity of your 
recordings 



CERTIFIED QUALITY 

Each record player is 
laborafory leated and is iiold with a 
^vritten test report coded to the serial 
number of thai parlicnlar 
record player, cerlifying thai 
performance 
wiihiji sped fie atioti limits. 
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The selected Diamond Stylus pickup of the 4-spGed 
Electro-Acoustic 7000 Series stereophonic record player, with its 
high compliance and extremely low stylus pressure combine 
to extend record life and maintain the original fidelity 
of your fine recordings. 

The dynamically-balanced 4-pole, 4-coil motor and turntable, 
micro-honed motor spindle, precisely machined bearings, and the 
custom-fitted turntable drive . . . limit rumble to — 40dbj wow to less 
than 0.15% RMS and flutter to 0.06% RMS (better than NARTB 
standards). Turntable speed is certified to be within ± 1% of absolute. 

The Electro- Acoustic 7000 series handles your records more 
carefully than human hands. It is designed to capture the full 
beauty of every recording for hundreds of playings. 
$69.50 Audiophile Net. 



Wn'lc todny for free illusirntcd lUcroiure ond the }jamc of your nearest dealer 



ELECTRO-ACOySTIC PRODUCIS COMPANY 

2135 South Bueter Road, Fori Wayne, Indiana 
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RECORD REVUE 




VOICES 

The Incomparable B|oeHing. Arias frorn 
IfaMan Opera. Assorted orchestras, con- 
ducfors, 

RCA Victor LSC 2570 stereo 

This memorial to the ScnndinAvliLn tenor 
who died in 1960 la a collection out of his 
later recordings fin Btereo), after a 25-year 
career in whicb tbs snperb vocal tcchnkjuo 
scarcely altered, nor did the voice ffpow old. 
Bjoerling xvas a mild, a 1 most placid tenor com- 
pared to the fiery- voiced Catuko or the hrasfsy 
Lauritz Melcbior in his big days. But BJoeri- 
ing did have what is now virtiinlly non-ei^ist- 
ent, a real^ old-ffisJuoocd perfection of vocfll 
production, absolutely never forced and, thu9> 
never forclug the voice itself into overwork. 
Paradoxically, his finest milieu was iu the 
ItaUftn opera nrea, where the impact of a 
perfect technique and high musiciariship 
easily ouibalaneed the rj]l]dncs.<; of tempera- 
ment that could show up to liis delrimcut in 
the beljtier Germanic roles. 

Eife^n Forreli in VerdE Arias. Columbia 
Syinphony, Rudolph, 

Columbia MS 6254 stereo 

The great En&eu, she of the big voice thnt 
can sing finythlotr (Including popular miiftln), 
is at her very best \n Italian opera cveu it 
she does live in ^^taten Inland, New Yoik, 
and even though her solid American accent 
docs show through a bit here and there. For 
one thing, she conveys a real sense of per- 
eonnl involvemeut in Verdi and Pncciiil. 
where in other mu^ic — Including Bcethovon — 
oue feels a bit too strongly the implication, 
"See, I can sing thi& too". 

She can, he assured. Hut she does it all a 
bit loo easily, with that immense voice of 
Uerfi. Not bo in these Italian works. She's well 
worth a heavy try In tbJij recording and in 
others In her present soring of the sort — put 
her up against Tih/ilji, if you laixWy want an 
Interesting comparison, Tibaldi being the 
reigning Italian queen oi Tlrili;in opera, Far- 
reil can hold her own, 

Victoria De Los Angeles and Dietrich 
Fischer-Dieskau in Duets. Gerald Moore, 
pf. 

Angef 35963 stereo 

It is musically cor root that three, not two, 
smiling facea should appear on the cover of 
this record — Gerald Moore. ai: the piano, is 
surely as bi^ an artist as <;it]iGr of the other.s 
and the three togrether make marvelous music, 
whatever the style or content. 

The styles vary pretty w I del v. We begin 
With Henry Purcell, in English (practically 
faultless), then go on to a Ilayan setting (in 
German) of a Scots air. All Through the 
Night and a brace of Beethoven's Kimllar ar- 
rangements of Irish tunes (in I::uglish) witli 
an interlude by the *Xondon" Bach, JoUanu 
Christian^ sving in Italian. Side Two niove? 
from Schubert through Dvorak. Tehaikowsky. 

• 780 Greenwich St.y ^'ew York U, N. F, 
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SaSnt-Saeus and Fauixl^—a prcrty kettle of 
musical fish and any other tlian tliis superbly 
musical team would manage to malte hash of 
it. Good musicianship pays ; here we have 
three of its top practitioners. 

Rita StreicK sings lieder by Hugo Wolf. 
Erik Werba, piano. 

Deutsche Gramm. 138 641 stereo 

A really lovely record, with ony a few 
qualifications, ^itreieh has a lovely and com- 
municative voice for the German Licd^ one 
that emotes, that diets, that weeps and 
lau(?hs. with that peculiarly direct honct^ty 
and purity of intent that is the most won- 
derful part of this German song-music^ Her 
only mild fnult is oue that is ultra-common 
in the case of Hugo Wolf^ — she can't quite 
keep up with the W^olfjan harmonies when 
they begin to jump around. 

Wolf wan a fiendishly ingenious composer. 
JTuch of the timc> his eMpres«^oji is aa simple, 
.as well as profound, as anything by Schubert. 
Rut every so often — let's say in every third 
nv fourth song — ^he goes into complex tonal 
modulations, ju coping afitonishingly from 
chord to chord, key to key. Paradoxically in 
this day ol^ atonal il:y> not many performing 
artists huve the ears to follow his lightning- 
like complexllieg, Strcich can*t, when the 
harmonic ffoin^,' gets tougb. She's like a bob- 
sled that just bti.rely makes the fast corve.-^. 
Nothing obvious; hut every so often one feels 
a groping for pitch that is mildly unsettling. 
'That's aU. 

Erik Werba, at the piano, has no trouble^ 
of course* His own fine ear is aided by the 
piano keys themselves — which are always in 
tune, after all, 

Leroy Robertson: Oratorio from the Book 
of Mormon. Soloists, University of Utah 
Chorus, Utah Symphony, Abravanel. 

Vanguard VSD 2099 stereo 

On the face of it, this immense oratorio 
out of Utah might seem vhe iort of uui.^ic for 
outsiders to avoid. I was rather surprised, 
then, to find that even though it is a thor- 
ouxrlily derivative work It does have a certain 
sturdy modernity to It and a good deal of 
ratJier solid musical construction as well, 
within the grandly solemn oratorio tr.idifion 
to whicli it belongs — 'Steinmiug back to count- 
less "■\res3iahs" and even a Raeh B JlUior 
Mass or two. I found I really didn't mind 
it a bit, thougli all my intellectual senses 
kept saying I should. 

Indeed, the fervently musical performance 
by these dedicated Utah people suggests a 
good comparison. architecturalJy and stylis- 
tically : tlie music somehow reminds one of 
the famous Mormon Temple itself, out in 
Salt Lake City. That sturdy shrine is nonii^ 
nally a monument to early American archi- 
tectural iiaivet<^ but, even so. it manages to 
convey an astoni^ihiug quality of strength, 
dedicated worknmnsUip and community to- 
getherness. Impressive even if you've just 
down in from Notre Pame or Chart res the 
day before. So it is with this oratorio. In- 
terest i tig* 



Moussorgsky: Songs and Dances of Deolh; 
Tho Nursery, etc. Netania Davrath, sopr., 
EriW Werba, pf . 

Vanguard VRS 1068 (mono) 

Netania Devrath has a lovely voice and an 
infallible musical ear; she siogs almost every- 
(bing. from opera to Israeli folk song. She 
sings MouKsorgksy here, some of the finest 
dramatic songs of the late 19th century, and 
I Admire half of them, lind the other half In- 
adequate. After all, not every singer can sing 
every song, of whatever sort, 

Devrath's voice is light, rather white in 
tone. In the delightful ^'Nursery Suite," a set 
of songs In which a child speaks o£ his own 
life in child-terms^ she is superb, taking the 
obild*s part with animation and musical 
finesse. But in the stark, terrifying ^'^onga 
and Dances of Death," Devrath Is out of her 
element. The drama is missing. If you want 
to hear these songs in all their chill fear- 
someness (and their human appeal) try to dig 
up Jennie Tourel's Old Columbia lecording, 
on an early LP. Next to that, this one is al- 
moHt iuslpid^though musically accurate and 
lioautiful in the singing tone. 

Liszt: "Dante" Symphony, Budapest Phil- 
harmonic, Budapest Radio Choir, Lehel. 

Westminster WST 14152 sferao 

The revived Westminister label is Issuing 
:in interesting series of recordings out of 
liudapesr, where the musical tradition re- 
iuains so very strong thai to this day, and on 
all ^ides of the political front, Hungarian- 
trained musicians are the most brilliant and 
Holid WG can find anywhere. Liszt wasn't 
^xnctly a Hungarian composer, but in hia day 
he did produce what passed for Hungarian 
music (even if it did turn out mostly to stem 
from gypsy cafe matorial). That's enough 
for prcsent'day Hungarians, who perform him 
as a national hero. 

The trouble with I^isxC right now is that 
though he is just out of a IGOth anniversary 
(his birth, in ISll) his music is at the very 
climax of *'d;itodni sa" — evon as it begins to 
be appreciated for its truly classic qualities 
of structure and design. You'll find this long, 
meandering, thundering ''symphony/' com- 
plete with Inferno, Purgatory and Maguifieat, 
by turns inspiring and an infernal bore. Can't 
criticize it — for chis is thG way things were, 
back in the ISDO's. The longer, the better) 
This is plenty long, especially the soft, mya- 
torious parts and the silences, pregnant 
mostly with surface noise. Not Liszt's fault; 
ours* for li^itoniug at home. 

INSTRUMENTS 

Brahms: Symphony ^2. Pittsburgh Sym- 
phony, Steir^berg, 

Command Classics CO T1002SD stereo 

Haven't enjoyed this old symphony so much 
ffince . . . well, since I played the 104D 
Meugelberg Tclefunken recording recently re- 
leased. (See above). And the stereo micro- 
phoning on this new label is out of this 
world, a marvelous example what I might 
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HEAR I 
HEAR I 

Recognized for years by discrim- 
inating listeners for true stereo- 
phonic reproduction and the 
highest standard in high fidelity! 



A DATE WITH EDDIE CANTOR, 

Songs, Stories and 
Anecdotes from his Carnegie 
Hall One Man Show 

Uakin' Wlioopie • If Vou Knew Susie - 
Ida • Ma, He's Makinn Eyes At Me ■ 
There's No Business Lil<e Show 
Rusinf^ss • Dinah » Is It True What 
They Say About Dixie? • Margie • 
Josephine Please Don't Lean 
On The Bell • and others 

AFLP 702 
SOUND EFFECTS, Volume 3 

Telet/pe Machines ' facsimile 
Wirephoto Machines • Cuckoo Clocks • 
Grandfather Clotk - Clock Ticking 
ftime-bomb effect) • Army Pislol Ranj^e 
• Heavy Artillery * 'Vulcan' Aircraft 
Machine Gun • M48 Medium Tank • 
Close Order Dnll - Police Car 
Passing Thru Traffic - Pedestrians 
In City Street • Thunder And f*aiii ■ 
Rain On Pavement ■ M. Y. Subway ' 
Model T Ford Starting, idling, Passinj^ • 
Electronic Effects • many others 

DFM 3011 • DPS 7011 



BRASIL, BOSSA NOVA, 
SAMBAS, MARCHAS 
0 Apsto No Samba • Mulata Assanhada 
• Poema Do Adeus • CQ\/arde • 
Arrasta A Sandalia • fv'archa: Mundo 
De Zinco • Eu Chorarei Amanha • 
Lata D'Agira • Nao Me Diga Adeus • 
Chora Tira Trfste^a • Implorar • 0 Amor 
E A Rosa • Recordar • Marcha: Madeira 
De Lei • E Com Esse Que Eu Vou 
AFLP 1954 • AFSD 5954 

' REG. AFT. FOR 



FIDELITY 



STRINGS FOR A SPACE AGE, 

Bobby Christian & His Orch. 

SPACE SUITE: The Calf • Count-Down - Flipht Into 
Orbit & Empyrean • The Calf ■ Re-Entry ■ 
Finale * Midnight Sun - Out Of This World • 
Bfue Star - Auttrmn In New York • Out Of 
Nowhere • Hov/ Hi.qh The Moon 

AFLP 1959 • AFSD 5959 





EDDIE" 




CANTOR 






^^i^*^^ It 


and ANECDOTES 




CARlLtlt HALL COHCEAT 

. -■ ■ .L - 





SOUND 




NICKEL MUSIC, The Sound 
of the Nickelodeons at 
Paul Eakins' Gay Nineties Village 

Kinn Cotton ■ Dixie • Patriotic 
Medley • Georgia Camp MeetinR ■ 
Hands Across The Sea • Thii JclSy 
Coppersmith • The Irish Washerwoman 
- Battle Kymn Of Tlic Republic • 
My Wild Irish Rose • March Medley • 
Carry Mo. Hack To Old Virninny • 
Yankee Doodle • Ta Ra Ra Boon* 
De Ay • Oy/er The Waves 

AFLP 13B0 • AFSD 5960 



MEXICO WITH LOVE, 

Jo Basile, Accordion & Orch, 

La Ba;nba ■ Jarabe Tapatio • 
Malaguena • Chiapanecas • La Raspa • 
Ay Jalisco No Te Rajas • PI Rancho 
Grande • La Cucaracha • Cioiito 
Lindo • Guadalajara • La Golondrina 
• Las Mahanitas 

AFLP 1946 • AFSD 5946 

CARNAVAL DO BRASIL, 

MARCHAS, FREVOS, SAMBAS 
TuoTba Le Le ■ levanta ^;a^gl[eira * 
Pra Sou Goy/crno, Recordar - N'a Base 
Do Amor ■ So Eu Errei, Me Da Dm 
Dinhriiro Ai • Indin Ouer Apiio • A lua 
E Dns Namorados, Evocacao • 
Vassnurinha, fvjadalcna Vai Casar - 
Cacarcco L 0 Wlaior, Pjada De Salao * 
Maria Escandalosa ' Paic, Qtiem 
Me Ve Sorrrr " Nan Me Di]5;a Adeus ■ 
General Da Danda, dual E 0 Po ■ 
Vai VcT Que E ■ and others 

AFLP 1953 • AFSD 5953 





MEXICO 



flDCDTdlDIl ^ . I ''js^^ 




Mono (AFLP, D FM )-$4.9 8 / Stereo (AFSD, DFS)-$5.95 
AVAILABLE AT YOUR RECORD SHOP, OR WRITE TO: 

AUDIO FIDELITY RECORDS 

Dept. A3, 770 Eleventh Avenue, New York 19, N. Y. 



►NEW! FREE!^^ 



Complete catalog-^fully illustrated 
with complete selection listings 
for each record— mono and stereo. 
Complete stereo tape listing. 
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call Piop"0,<<;iv<> Ainci'iciiu mtn-jo, ini^'riii^s^^ 
1 ivi^ly \]^ca\ 1^01 for "liMn-iil" roiKjevl li:iU ri'- 
prodiiclion 1>1U to nrhi^^vc n maximum jiuisl- 
iiii[>;Kt: in stnreo'ri own tonns> Kiiropeun 
rvroi\} bnyLT^ >;]]OuI(l 1 ry it Coi' iheir own 

Tfi t<'ll Mst? Iniilu I wns n Mt nut ofT Uy 
the hi-iiow«^i- piiiilij ity wliicli lriniu:hc<l this 
label, nnd Uy the J ant y tlivublp-foUl iUbumn. 
I.ael. Uiuo Ihiy xorl of Uiitii;; came my way. 
tlic rosuIL^^ in music w^M'o ilislinrMy Igks lliati 
&eni:aliona], in mvL^vrfe proi^ovtl-.n u> tlic pfo- 
ittorloiKil jai:z. Xot this liiijf. 

ror onr> lliiii;^. (^Linaiii^ from Ibr oul- 
sitlo), tlio jillnnnH n ] :i)i<-y biif cacli hinisls; 
an i'xcollciit ami bciiutifnl arl cover by ;i 

rcLonU CI lie noti>>; teU luc), whose hui\- 
Odlorod i>riiit nbslr?irt inri mnlcof; an unnsiml 
cover <Tesi;.'[i. T}if> ]irn.'f uot(;i, ;iro morlostly 
adcqiiuto. itiC tedinu-ul <.laL:i only uiodcvalKify 
])lown-u\> <;^5 rinM filHi-vooonle/l) and rlic 

ar1-biyoi]l rr'ally in tiVn^lloi^l lastr-— 



vbicl; in eons tlmt it in hariiW)n]ous, IjoautiCuI 
ill iu <.'oI(sr sclioiue nm.l wcl]-ni't>portio]\etl in 
tlie typoyrapliy. 

nut {ho diwc is what counts. Ami fnr me it 
isn't iioe^^ijx.ivily I he -"jn-inni film-recovdin-; 
(hat ^ivi^ri such n lovely suimd l)Ut. ns 1 .say, 
s<^iiiebody's hiirlily ialclli^'cnl and sensitive 
iij?e of the stereo inik*.?. I ><;o.L'[?esi t'lat Coiii- 
i!!:^nd hns (lone A ^^0od deul li^^tter than Cnpi- 
10 1 did witl> lln^^ sjimo L:ri)ni). tlioiiglv tbnv 
was iu Oil earlier sta^e of the fast-niovinj^ 
stcrro art. 

Ami firKilly — I bo muriie. Command, hy ae- 
r'tdcnt or eanvful eboii^o (T wnnldn't. kn<iw). 
h:i;; iidierirpd one of liio linost, iiiost- njnsical 
of the. ATiici-ican orelw;f;l l aw ami oil<' o3" lb<^ 
hoM ^Y>]jdn<:Wirs in Ih.' hn^^iutVH fnr Ihe hi-^ 
elasf^ies;. The fii'SC two hiovcmnitsi of Ibis 
|(0]forn]-nteC are just plain lov.-ly — for any 
listening car ;it ull. The other twn (zo sorr of 
lasf imaybo tho LP was;n'l bi^; C]ioui;b) Iml. 
>^v(:n ^;o, tbore is no hick (.f rlarity and sweet- 
[H'ss. "Xatiiral" is tbe h\'><\. wurd for llie 






FIND THE 



ONE PROBLEM 
FOR WHICH 

THE NEUMANN U-67 MICROPHONE 



IS NOT IDEAL! 




Check rhis \vcel>:ly schedule ,.. monday: Vocal group (Omni- 

dirccrional J , TUP.SDAV: Soloisc ( Cirdioid ) , wednizsiuy: Trumpet . . . CJosc-up 
(0\-erioad protection switch) , TMUrsday: Ducz ( Pigure Sh FRIDAY: Ncws- 
cmcr (Voice switch). Now, all tl^esc dfly-co<iay scikHo problems can be solved 
with ONE N^nUMANN u-67 MICROPHONE! Switch concrollcd directional chanic- 
rerisrics (all patterns ), low frequency response, and sensitivity, iire rhe three 
separate a^mpcnsarion possibilities provided by the U-67 . , , the only Jiiicrophone 
with such unique versatility. Remennber the thrill, the first time you tested the 
famous U-47? Tlie U-67 will thrill you anew, setting new standards with its 
completely natural and undiscortcd sound even when inches away From rhc 
sound source. Incidentally . . . the one situation in otir ^roup above, for which 
we DO NOT recommend the U-67, is the SATDKDAY concert hall assignment. The 
M49b with remote conrrollcd directional patterns is better for rhis particular 
purpose. Write us about your special problem. The U-67 can probably solve it 
... or we will forward details on the Neumann microphone most 
suited for your needs. Address inquiries to Dcpr> M. 



OOTHv^M AUD?0 C ORPORATION 

2 4& SI.. NoH York 36- N.Y. f212) CO S-iU 1 ■ 1710 Broij. HoUyoroa 2B. Caf, am UCt 5^4 m 




Slcinberi; i^imm}. N\i rural in tonus of today, 
vvbieii Taeans t^traifihlfoi ward and nilnn^ Ro- 
n^;in tic-sly h^ frills^, yi>t lyric. ck>unly |>Ja.v* «1 
ami iMira^Od, ahvuys balanced and WOll cni>- 
rrolloj. 

Tt yon Trant to lioor Ibn nnirvolw in>iidi> l\ 
JlrAbins syiiiphoriy, tli£> nmltitude of eonnler- 
iinlodios. rhc color touches^ the phiy of ihQ 
orchestral ohoivs. t>'i« iJomi-Clos<-iip "cuf' 
tain of Honiiil" is "tlici most." I'm ^\iu\ Coni- 
ntaiKl b;iH alrt'ady sold Tift, 000 <'f Uii^^ aisc. 
YouM hctlor try one, too. 



War-Time History 

Brahms: Symphony No. 2. Concert- 
gebouw Orch., Menge[berg. (Re- 
corded April 9, 1940). 

Telefunken TH 97005 

Tchaikowsky; Symphony No. 6 ("Pa- 
^hetlgue"). [Recorded April 27, 
1941). Concertgebou w Qrch,, Men- 
gelberg. 

Telefunken TH 97002 

Historic for'orilir.J^H "willi m ven;zr-"ani.H", 
HietsC. Mnw striiM.^re i-S iiin.siriU his*<i]"y 
wli*>n St i^ HrK'd iip a.train.st tli-' larjji'C 
^vorld in -wliicl] \t exisr.^ 1 I rliotv^'hr, 
rfn]U('ho\v, that ihi; dalt'S atn>v^ iinu'hl 
lie c>^perial]y sS;rni(kanl\ I vu^^hed fo my 
^■liise and ValT^ (''h-ise nnd Fall of liir 
Tliii'tl lUich,'' by \Vm. 1.. f^liirrr^ assd 
lo — tiw ^'rea( Wjlkm Men?^» lbcrc, one of 
ihc iinc^l CMndtieiMi's of the «.'arly 
tiiry, reeoi'dcd tiiirf Uralmi;; with ins 
Dutch orchestra oii Ibc very day of Mu; 
inwiHion oi X[»T'\vay liy the ^Jortaaii?; jiaii 
the trodden overi^AweviaL; of its si]ij.:"[l 
]i(^[;;hlj[>r-nai loii, IVimtark. 

The N"orwe.i:^ian> foiii:bl for awhiii*'. 
but (hr? Danes never lA'ea bui] :i riian^'j- 
to tvy. And l.hcic, only o few iail<'s away 
on that day, was J^rahnts, serenely livoly, 
jdaycd hi ibc jjrrcat t radii in a r>f 
Roinaniiciism in which the syai]>lioiiy 
was eojiiposed, led hy a man wlio had 
t^ikcn over rhis orchestra lie.f[>re i iji' 
Hini of ihc ecntnrj'. Astoiiiahini; — ami 
what a lovely, warm, jdast ir'. ;;f'aiiliie 
]>erfori>]aiJce it is. LoO J To AleiuleH^'.'r^'. 
J^rahnis wa^< still yonnr^ rjinl new. (J^jod- 
(]i]ali(y, old-Sly Ic 7S'i>- Yon cuii lioar fli«' 
s wi s h \v i s h fa 1 ii t. 1 y . 

tt was only ;l month laicr tliar rh<- 
lar;;ei" iiivasEoi^ whieh eoin^'ilete^I The co^\- 
ijiirst or Kiirnpo .'>vcvwbelia*Hl Ilolhrnd 
itself, in a. mere live days of terror. 

What i\o we liflv^, tlien, on the socinni 
of ihcsc disci>? AjK-il d'i, lif.',l ' On tlitit 
April 22, JHtler w:i.s in total cbarj^e of 
I^iiroiwr, including Holland, and oh- 
viiuisly iuf:luilin;r the f'oneertKobiniw 
OrehCsitrn and its famous leader. An un- 
savory asijcct of Ilia la^t years hut Ji 
coniplox one, as tJii*i superh Alon^relhyri,', 
"PatMtiqno" attests. 

On (hat April "2, Gieoce was ai>oiil 
fo collapse And Vutroslavla'.s pa the lit: 
little revolution hart been crnshod liy 
Hifler; ibo great invasion of Itossia 
wan already overdue, postponed until the 
hitc day 3 of June, .\nd here was Mcn^cl- 
berji; and his ^prcboi^tra — and Plotr 
llyioh Tcliaikowsliy'i^ Inst symphony, 
tra;rical]y played as in seldoni has l>e^.ii 
sinec, ij] a stylo no longer riiiUly poKsdde 
today. A snijorh, priedoss pertorn)- 
anee> 

Jrf lht>i"e anytbiiiji: Jrirleriaii abnni it: 
Weil, the Dutch string; section is piti- 
fully woak, a handful of iidiller.^, \)hieed 
clofrC lo lh*> mieropin>nes. \Vai-ti)iie ai- 
iritiou. .Mu(^h inor(: sijxailieaut, tin- tiri.'h- 
nical gualiiy of iho ftoimd is st aci lin;:ly 
iuiprorcd over that of the Dutch n-eopl- 
in;^ of a year earl i or. K'ibiilouii ! And 
sinister — ^for this mn.st have hcen tin* 
sudden intluvneo of (German teelinoh'^^y. 
At suth a time! Well, such i^ life, and 
Telefunken tvia r..uudon) is aci^tJietically 
lOt> per cent rii^liT. in hriiji^-iiij; uh acrasj] 
those oiitsi.undl)i.^ recordings, out of a 
tronbled his:loiy. 
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JjiStruments of the Orchestra. Commentary 
by Yehudi Menuhm. 50-page iff. booklet. 

Capjtof HB2 21002 (2) mono 

Kccnrdiii-.s of tho ijiKfirumeiil? of \ho nr- 
ehoyLrn. for cdiiriltiOn.il use, .^ooin to pnji n]i 
ro??(Tl?n-Iy evpiy yeur or «o. This Hrilish ono 
ItHti Vlir hOKl-pInyi^d anrj h^st-ri'Oin'(li>tl laiisi- 
''.■nT e^iiTiiplcK I"v() over lifju'tl dour in n m-y 
natnrjvl Jivrncss. ns nt v. ijUisieol rocordini; 

orrliOMtni pjt&;5Jii,'(>x oxorn iitod I'roin VIM I iv- 
coi'diTinrs, (Tlic ooiopurison bctwcon a soIn 
liistnjroi'tit plose up nwd xhe finmo in iiw 
ii;iiuiMl]y fl is rail I orcbosfrAl j^urrouiulinfrs liris 
loo oHfMj )j(rcii l>jrfl]y hajidlei^ Or siniply it;- 

Yehiul] MoRuhin in ilic cinvnoni:, somowlmf 
potlantic-soxiiiiliu!.' commwiitjuor. Tlier(^ is no 
(louUt of his Sinoonty, (he Inf oi'uiaMojj 

he conv^iy^ nsrjuil And siutcinri. It's jiisi 
rhixt ,4ouu-liow, (Ijc tono of his voice hits IIjslI 
'^OfhiciLliojiul" Koimd to it, nmch priced l>y 
ii\usin o(hicator>; ;ind .ijeiH'nilly ahhorrod by 
rho pnl>lio at Jar.tro and hy ohiUlron iii piir- 
Vioiihir 1 

Not unploasaiu, njjnd you — mid yciu murfl 
j.ii-oduco j;o;>(^i lone, if yuu'i'c ^;o^n^c to ralk, 
after uJ!> I've heard n threat doal worn/- 
peduniry Oi.nn Monnhiii's, which inn't renlJy 
that At. nil. for he is a vonX muaiciJin. Just a 
juannepii<ni, n way of spoakinjo:. 

The tape i'ditiu.i; of the recorded excerpts^ 
IK poor — clnmsy fade-outs, more or leas at A 
proper gfoppiiijcr point but ill-managed and 
badly rimed. X know — [ do U evevy week my- 
self wiUi ^e^■ord^<, on the iiir, and I con Id do 
bettor tbaji lliiK. 



Poulenc: Concerto for Organ and Strings. 
Strovlnsky: Jeu Cartes, Boston Sym- 
phony, Munch. 

RCA Victor LSC 2567 stereo 

A Ijne pair of \vorU-B hero, both of tjicm 
as^;ocia^od mof^t hoiiortibly with ibe Bos/.ou 
SyjDpbony :ind ifs hom(^ a\i(Uloriu ni> Sym- 
phony I.Tall. The I'oulenc is one ot Jiis neo- 
Hassical piecep (aft or iDuny a year of I'rittery f 
FreDcli lii-jhdvs), dalinj? from lO^S, not un- 
like tho vrry popiihir two -phi no coneorto, 
with plonfy of' scriouH bnt caLeiiy melody and 
!vomc plOiiHrnsily hwvd rbythmic variety, 

Tiic Sd-Avioiikv "Card Game" is aIho In 
the bi)[,di noo-classifal trndlUoii (lJ>."iGK 
nacb-liko in iti> steady, pulshi^cr rhytlnoif 
fijjores. iu.?rat)!iTin]f in tlie ears of today ah 
lhoii;;h already out Of :i classical period in 
rli<5 past — which It to he 8iiro. M\i-^Lc now 

made of sterner fitntT^ in tho aLoniio a.i;(^. 

The picoc? is eompoacd in "d<iai.s," with n 
special bit of mui^ic to accompany the rard- 
iihnllUng, And the plot iiivolvca complications 
provoked by the ijuilo of the porfidions 
Joker. An the Hner notes put it, this is a 
"wap^ish" piece — and an anuisin;^ one foi 
almost any bi-li Ustenev. 



Ravel: Daphnis and Chloe (Suite No. 2): 
Alborada del Gracioso; Le Tombeau de 
Couperin; Vatses Nobles et Sentimentales. 

UOrch. de la Suisse ftomande, Ansermet. 

London CS 6210 stereo 

Them's nothin;; I love so moch Ravo^i 
well play<Hl- — and hero is a whoh^ record of 
the VLTV best of it. Itavel, the essence of a 
rrenchnian. is a >=pmowJiat special tasl<^ I 
admit — people cUhor enjoy hiio mnderadly 
or (like me) fwd his intliicncc as csscnti)]! 
and powerful, evF.ry f;o often, a.^ catnip is to 
ii cat. One nuKst delicately roll in Kavel and 
thnt^s ^visr the way 1 feel ubout bia mar\'ol- 
ouHly lush, boantifnMy tondov, olcganl, sophia- 
f. E <. a rod , s u pe r-v i o 1 e n t. music, A lea 1 man of 
his type. ■•xnO oue of i.bij j^reat musical p<^r 
sonallticK of his ar?c. 

AnsernK-t, tlie bearded ywi>as, is in truth 
far nearer to the French teii.ipeiamont, albcll 
in a suitably weisriity fashion, than lie is to 
that of (ho Oermanie penplCB who^o jnusic lie 
Also play;* — licet boven, Xirabois and the re^i. 
Thia ia Jnat plain aUperb I'heneli, eapechiUy 
the "Toml>eau de ('onpf^rin/' and only the 
"Valses Nobles" aopm to me somewhat less 
potent here than I*ve heard them elsewhere 
at tbeir best. 




WHAT 
CARTRIDGE 
SHOULD YOU 
USE IN 

YOUR RECORD 
CHANGER? 



■^KE selection of n cartridge for use with a record changer — mono 
or stereo — would appear to pose no special problem. Yet, there are 
certain things to he considered. 

A cartridge that tracks at .some featherweight fraction of a gram may 
introduce problems if the record changer arm is not capable of track- 
ing at that force. To adju.st it, and attempt to use it at such a low force 
may introduce complications. Joe Marshal, noted audio authority, dis- 
cussed this in his article Inside the Cartridge (High Fidelity Maga-^ 
zine, Jan, 19C2) — ''An attempt to reduce needle pressure with an arm 
not designed for low needle pressure will iisually residt in high distor- 
tion due to loading the needle with the mass and friction of the arm/' 

Induced hum is another problem to be considered and anticipated with 
a magnetic cartridge. The very nature of the magnetic cartridge 
makes it an efficient hum transducer. In the field of an unshielded AC 
motor, it is prone to reproduce hum in the loudspeaker system. 

The record changer owner must make fairly certain that the tracking 
capabilities of the arm and motor shielding are suitable for use with 
a magnetic cartridge. He can avoid these complications, and enjoy 
superlative performance by selecting a ceramic stereo cartridge. 

Sonotone was the first to develop the use of ceramics in piezo-electric 
phono pickup at>plications. And today, the Velocitone cartridge stands 
out as one of the most notable attainments in high quality record 
reproduction. The Velocitone tracks at 2 to 1 grams — well within the ^ 
capabilities of any record changer arm. And it will perform in the 
magnetic field of an entirely unshielded motor without the trace of 
magnetically induced hum. 

With magnetically induced hum and stylus force problems out of the 
w^ay, here's the kind of performance you can expect from the Veloci- 
tone ; usable frequency response from 20 to 20,000 cycles (±^^2 db 
from 20 to 6,000 cps; +1 db to 17,000 cps). Output is 11 mv. per channel 
with better than 25 db separation. 

The Velocitone is provided with matched equali5:crs (no tools re- 
quired) so that it operates as a constant velocity device, and can feed 
directly into the 'magnetic' phono input of any stereo preamp. What's 
more, the Veloci tone's performance is unaffected by extreme tempera- 
ture and humidity changes. 

The Velocitone, priced at .'>2G.50 with two 0.7 mil turnover diamond 
styli, gives you, in effect, two cartridges for the price of one. With 
diamond/sapphire combination, the price is S23.50. Ask your hi-fi 
dealer to demonstrate the Velocitone, the cartridge that is perform- 
ance-matched to your record changer. Write for descriptive literature. 

SONOTONE' CORPORATION 

ELECTRONIC APPLICATIONS DIVISION • ELMSFORD, NEW YORK 

CANADA: ATLAS RADIO CORP., TORONTO 
CARTRiDGES • SPEAKERS ■ TAPE HEADS - MIKES 
ELECTRONIC TUBES • BATTERJES ■ HEARING AJDS 
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FM • STEREO • MULTIPLEX 

All on One Chassis and in KIT FORM 



That's Rrght — No externaf Multiplex 
Adapter required p PACO introduces the 
new model ST-35MX FM Stereo Multiplex 
tuner, featunng the finest multiplex cir- 
cuitry, ALL ON ONE CHASSIS ... ALL /N 
ONE CABINET AND IN KIT FORM (with 
factory pre-aligned multiplex section). 

The ST-35MX FM Stereo-multiplex 
tuner is designed for the discriminating 
Audiophile who demands the ultimate in 
distortionless FM Stereo reception. Its 
incomparable features include ultra high 
sensitivity, rock-stable AFC, pin point 
selectivity combined with broad band 
response. 

The ST'35MX has been engineered to 
meet the most critical standards. Highly 
styled in a handsome black and go/d case 
... It is the perfect companion to Paco's 
popular SA-40 Stereo preamp-amplifier or 
any other fine quality stereo system. 

AVAILABLE THREE WAYS IN HANDSOME 
GOLD AND BLACK ENCLOSURE 

MODEL ST'35MX (Kit) with full pre-aligned 
multiplex circuitry and PACO detailed 
assembly— operating manual, 

NET PRICE $99.95 

MODEL ST-35PAMX (Semi-Kit) with both 
tuner and multiplex sections factory- 
wired and completely preaJigned for 
hairline sensitivity. Complete with 
PACO detailed assembly — operating 
manual NET PRICE $119^95 

MODEL ST-35WMX (ready to operate). 
Factory-Wired, aligned, calibrated and 
assembled complete with operating 
manual NET PRICE $139.95 
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Model SMQ 
STEREQ PREAMP-AMPLIFIER KIT 

Kit Net Price: $75.35 
Factory v;ired Net Price; $129.95 
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Model $1-25 MX 
FM STEREO TUNER KIT 
Kit m Price: $63.95 
rattory Wired Net Pric£: $39^5 




Model MX-lOO 
STEREO MULTIPLEX ADflPTEfl 

Kit Net Price: V19.95 
Factors Wirerf Net Price: $69.95 



PILAJ^^ ElectroniesCo.,Inc. 



a division oi PMlE€JS/ON kygBTB.\mQ^.,liiC. 

SubsldlftTlds (A PQMtronlMi Inc. 
TO-31 mh Street Gkndale 27, Long Island, New York 



Sea the full line of PACO 
Hi'Fl Stereo components 
on display at all leading 
distributers throughout the 
worJd. 



Eighteenth Century Flute Duels, Julius 
Baker, Jean-Pierre Rannpal. 

Washington WR 442 (mono) 

CatGrlDg to the BaroquG-Kocoeo trade, tbe 
oircunispoct Washington label here offers a 
somewliat spectacular s[teOlal — these two nro 
porliaps the greatest living Hutc players of 
tot>iiy. one Americnu tlic other French. 
(WnshtngCon rcleasGi? f<^xv records Imt chooses 
with core.) 

Two flutes, 110 accompaTiImcnt. A flue soiino. 
and much oJE the music is decidedly worth- 
while — it in Volvos a piece by "ITaydn ( ?)," a 
Teleinnnn Sonaia^ mi Allegro nnd Sfinuet hy 
Becthovon, out of hlg earliest i>roductlon nt 
Uoun three years prior to "Opus 1/* and a 
lon^'ish Duet by Knhlau, a Hata player who 
fled tho Napoleonic Wars and i^ettled happily 
to a life of fluiG productioii for the King of 
Denmark. 

One of these pieces, or two. may be enough 
at a time. If you will space them oul in your 
listening, yon^ll And each a fine exercise In 
top-form flute pl:iyiufr. The tiny, signlflcdnt 
contrasts of tone and t(.-chniqUG between tbe 
two men will keep flute players' ears ex- 
tremely busy. 

Arisiid Von Wurfzler, Harpist, 

ASCO An2 Stereo 

(Am. Stereophonic Corp.) 

Atietid Von Wurtzler is a fop hatplKt^ a 
youni? refugee froni 1 [unitary after the 1056 
revolution, a soloist vith the New York 
Philharmonic — and his recording is a plntn 
bore. No better cun he said, though this ia not 
uncommon as a. result of the kind of musiciil 
professlonnlisai thar. pets onto thi^f record. 

Why? Well, nobody cm deny that M. Von 
Wurtzlor is a ilne harp player — he Is. But 
when his Barf6lv, praisoil Ivy KodAly himself > 
turns out here to be no more than a hand- 
ful of those tiny, half-minuie children's 
pieces of Bart6k. thftt .souud much hetler In 
their proper piano versions, when an iu- 
strnctionnl suiti^ by Vcn W. himeelf (eaey 
for students) is no more than an inSfipltl and 
varher amat^-uvish bit of harplsh parlor music, 
when a Von Wurtzler perronnnuce of a well- 
known Handel Pasdocatjlia. sounds though 
Handel were n lalc-iOth century harpist on a 
small sea le — w h i ch he wa.s not, wJ i e n the 
meat of this dlKc flndlly emor^ea (as ml^^ht 
Jinve been expected) as we arrive, come 
side 2, at the real harpy pieces^ all (aucy 
trills and runs, la Harpo Marx — then . . , 
well, I'm just not a harp plnyer myself. 
Nor, probably, are you. 

This is strictly trade stuiT, showing merely 
that the Budapest harp training is much IVke 
too much other hflrp-iuatruetiou, tendlug 
towards narrowness, compounded. Fine for 
hnrpifits, 

DOCUMENTS 

Portrait of a Splendid American— A Docu- 
mentary Tribute to Dr. Tom Dooley, 

Columbia ML 5709 (mono) 

This is a firat-rate dnrunicntary in the 
hi^hesl 8Gnse of that term — for ihoujch it 
ostensibly presonts facets of Dooley^H hectic 
life as a tribute to him. in actuality it nf- 
fords all of lis a first-hand opportunity to 
liejir for ourselves how this somewhat con- 
troversial youn^ man "worked," to hear the 
intensity of his dedication to his medical 
cav[ses. to nsjiess with our own ears — -as he 
speaks^ — ^ whet her wc feel oite Wiiy or another 
about liini. 

Dr. Dooley, you'll remember, went out to 
I^aos nud stirred himself mighllly in favor of 
tlie nnttve popnlntioii. He was a kind of 
dynaniic whirlwind Dr. Schweitzer — pnssion- 
ate, where the older Doctor was quietly 
philosophical, avid for publicity in his cause, 
where Scbweitiier wa.i cautious \i\\\t\ still is), 
Crcnetiofllly hiph-tensio::i in iNmtra*;r to 
Schweitzer's endnrin;: calm. And Dooley died 
of galloping cancer rl^ht in the middle of It 
all, thus quickly ending a carc{'r that perhaps 
was too speetneular for its owd good. 

Was it? Well, you can jud^c nicely for 
yoxirsclf. via the abnndant quotes from Dr. 
Dooley^H own speccliei; atd broadcasts, on-Ihe- 
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THE WORLD'S FIRST 

(AND STILL THE FINEST) 
AUTOMATIC / MANUAL 
TURNTABLE/TURNTABLE 



ficeDe RTi6 on visits home« No qiiosHojj, he J 
was iL bighly volatile and nbuDd^intly en- 
dowed! young mnn with an enormovisJy com- 
pelJlQg porBonaUty. That personality comes 
through vcith disturbing vivirln(5ss h(5re. Con- 
grnts ro KMOX, St. Loi:i3, which produced 
this eliow orii^innlly for rndio. 



The Story Teller ... a Session with 
Charles Laughton. 

Capitol STBO T650 (2) stereo 

This Is a humdinger of a set. I'm only 
part -way through the fotr long sides at the 
moment, but I've been caught for fair and 
fio will yoii be- The man has a stage yer- 
eonallty and a mike personality tlmt i« just 
amazing ! One minute, and you^il be rooted 
to your speaker until It's all over— from 
Shakespenre to Jack Kercuac, from the Bible 
to '^lajor Barbara" by Bernard Shaw, plus 
n liberal sprinkle of amall talk end large 
talk, otf the cufT, to tie the whole thing to- 
gether. 

Here, by the way, is £ai excellent example 
of an midlence recording, a "live" perform- 
ance on records. It goes along with many 
another, ranging from pure Jilapstick and 
Milt ICamen all the way to ^'Mark Twain 
Tonight." In a "live" recording of speech, 
you see. the audience Is very much in evi- 
dence nnd audibly a real part of the show, 
with (ts constant laughs, applauee. Your 
imaginative awnreness of the "live" situa- 
tion is thus perfectly sustained, in the living 
room. With music lU)wever, the sItUAtion is 
quite diHerent. Audience noise Is obtrusive, 
even iu very smnll quannlties, and so is the 
relatively stiff applause that accompajiica a 
formal concert, 

Thiri ];iii(I of "live" performance ii5 a natu- 
ral lor record^;, tliougb music rarely is. 



Sviafoslav Richter at Carnegie Hall: Ail- 
Beethoven Program (Vol. 1). 

Columbia M2L 272 (2) mono 

There's a fascination t:> that magic phrase^ 
''So-and-so at Carnegie Hall.*' a cachet that 
goes with a live performance of distinction, 
apt to be historical. This concert was all of 
that ; but I have reservntions as to its value 
in the recorded form, 

Doii't forget, in your excitement over 
Richter, that a record Is always a record, 
(And particularly when the pianist, ao to 
mmored here, insists on a mike that is out 
of sight and mind — hence the somewhat iu- 
adequate moao sound in this soriesj Keep In 
mind that the recorded medium has its owu 
Tfilues, makes its owe demands, projects its 
own sorts of virtues as well as defects. It 
is always necessary to apply a separate judg- 
ment to the musical values of a "live" con- 
cert and its recorded duplicate ; the two are 
often very dilTeront in musical inipact. 

On these records, Hichter is ei^aotly what 
we should expect him to be, a big pianist, a 
big-audience man, playiug on the grandest 
scale to vasn, attcotive, enthuslafitic crowds 
of admirers. \Vc are in on a spectacle, and 
we listen close-up (relatively close, though 
the piano is olT-mik^> by normnl recording 
standards) : we are intimate wi^ne^?scs here 
to a iihow, in musical terms, tliat is aimed 
big, spread wide^ shaped on a huge scale. 

Could it be otherwise, in such a situatiou ? 
CI ea rly n ot — a u d e von the critics o)i Ih e 
spot, live, had a sense that some of this 
Beethoven wag a bit larger than life, notably 
in the early Sonata Opus 2, Number 3, which 
is essentinlly a piece for room-size playing 
and in at Its best in that milieu. 

We are room-sl'/ed listeners, via records. 
The recorded medium is basically for liviug- 
room listening. True, we can *'slt in" on a 
spectacle such as thi3> True, we tan he pcr- 
fluaded of music's sheer si>!e by means of 
tricks, via big liveness. for InstaDce, as re- 
cord ine engineers now know so well. But 
when it comes to the real thing, as here, we 
feel an inconsistency. Like being a couple of 
feet from La Callas when she hits a hiijh 
note, or. maybe, bending over Heifetz' ueck 
as he sereetches off a fiddle cadenza. Aluch 
larger than life, and n bit overdone, for tlie 
living room. 

AUDIO • MARCH, 1962 




THE DUAL-1006 CUSTOM 

We consider the Dual- 1006 CUSTOM 
to compare more than favorably with 
any other record player now on the 
market. So nnuch so that we submitted 
it for testing to a completely impartial 
authority. A copy of this report is now 
available upon request. Itcontainsthe 
facts to be familiar with before con- 
sidering any purchase of record play- 
ing equipnnent. For your copy write: 
Dept. C-3. 

united ©(udio 

WIGO • PRODUCTS OF DISTINCTION * DUAL 

12-14 W, 18th Street, New York 11, N. Y. 
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tric atiooKpJirM-c. i^H li^'lir, by ll>o Jiluu^sii liy^^- 
terk-Al :ipi>Uiuse Uiiit biirsLri OUt inslnnTly 
:ifL(>r ^'lach pioco ; hut om* rosri\ts Uio suri^^^^n 
inrrusinn — liHvin;; fovi;<»tt<'ii ihii-iiii: ^ho M^JiV- 
th'At Ihcro ^v;is .sucli :ui^liouro ; (ColiiiTi- 
biii. lias: rodiicfid JiiHiiy nf tlic snrdiciKir's cnn^'lisc 
to r>. sort o£ liriSisy hi^^^. vliicli I C\ua >n<n't' 
ani^oyiTi^' than tho fromiiiio, niiTijval liniik.) 

In' llii^ eorly 7"'>orthovciK t]ii> tiliow is 
closc-up, loo roV-<?nr, too in^, f<jv any Jiornial 
]iVTU;: inoin. In "Appnssionaui," however 

— ; I sji 0 ^^-p i ccc 3 f <v \'C I- 1 h c rc i> on i-' — ■ 
IJi'Orhovon rukos o(T with nsroniBliinir <^iVcc[. 
'/Jicif piLHiiv Is ripUt. :\r home in Uie ooiu-Cirt 
hall, :in<l :it )iOiiiO with Uicliicr, too. 

YefV. h<:"ii ,a i^T^^nt tlvmnniio pijinist, a niasior 
of bi^-time poiiVrnianrc, Hnl llMi t ln>i]i;hH fc>l 
jutJinncy :liO rhaniiier iniisio Ji]>]trn;irh ift 
not his spi.^oiuUv. Vou'll m-i^A to listi'ii tn 
biiii on rrjcords villi Kii^ in niiiid. 

Spanish Songs and Dances In Motion. 
Jose Greco and His Dance Company, 
Orquesta de Conclertos de Madrid, 
Machodo. 

Columbia MS 6265 stereo 

lIoi'L'i's anotlior n£ those S]>inusli sf^Ufr-anil- 
aiiiu'iQ votJorrUii'^'b- that fearviro the Kuunds cj: 
the ihuiCii ii>^elf woU a.-? the nef-oinpanyini: 
m u s i 0. Th is ti no is v a t b e r t^o p h i s t i ca fed , ti s 
l>eaelits -A fainoii!^ toiiriii;; eojnpuny. P:ii't of 
it iuvolve^^" ^i inll symphony orches^Ua uik] ji 
Spimish ODG at that:. 

Rut llierc'f* nothint: phoney about this: 
p^^^se]l^Lltion. Tlie more intimate itances hnve 
tiie re^|Ui«ite elot=o-np sound ni' ^jnitars. 
pii\^' thighs. elappiniL,' ni' haiuls, r;itlh' 
cjislan<:i.s and, ot eoiJi>e^ the ivriltle vhyrhms 
of liriT'd hpel^i atid soles ou Jiarrl wood fionv- 
\nf;. ?f()ine pasf^ai^os — as i-s ihc new ^tylo in 
S pa ni s h re i : o rd i n — d i h p c n >i c e h t i veiy w i n i 
muKie for t:on^?id(n'ahlc slrotelnrs, in Cavor oj" 
sheer rhylhin. Very nice. 

Virtually lvpm-v pieeo (or dance) f;eoins lo 
tic sonu^how nrr.mi^ied" by I ho .symplionic i:on- 
ductor. Machado- or ^^o Jlii* r^cotd hibel sjjys. 



'^Machado-Gri-co" is the way il .^TL^t^ iniiil^^d. 
^iu<:c Spn.ni!ih daiiein?^ is sjuppoueilly silll 
(juite improvii^r.lionnl. iradilionnl. Ond highly 
rhylhinir-wilh-the-frol-nnd-body. Tio not clear 
iL^\o how or what ihe ''iirrrtngin.i^" involves— 
b)it h.'t this pass. It soitnds good, avran.i;ud or 
MO. (Can you eupyri^lil sonio Tiist. I'ool \vorK 
in H-nns? r,f reoonh'd sonnrj VV) 

STEAM PLUS 

Ind Pigeon and the Mockingbird. (Sounds 
of Steam Railroading, VoL 4.) Winston 
Link. 

(O. Winston Link Railway Prods. 
58 E. 3.4tK St., New York 1 6, N. Y.) 

"2nd Piirenn," helievi* il or not. the 
jijjme 01" a train, one of the l:is:r <'oal traiTis to 
Iwr iianird by sli-nni k-n purpnHu (ay oppOS4-fl 
U) those tliAl are numurd hy fans or <■()]]]- 
ijiissloneil by rorordin;^' outfits)). And thit^ rec- 
n\d, foutiuuini; the 0, Wins-ton T.lTik I radii ion 
oi" intt:ri'stini^ i^ide-elYeots, Jlors feature a utU- 
^h>d^:ell and trennine nuiekiiiL^liird. no fako nor 
even a ciii'r/d birdie liut a sln;^'er who :its( 
happLMu^d to eoiiie nlon^; and stay .iwhih". 

In easo yon didn't know. isio<;kiii-l)ivds 
b^^Io^^r in the Souih Ijnt often s^tray Xorth- 
wrird>^ — Jind, ndd^y onou^^h, the Xovthern 
ST rayi7 ofteu turn oni to be eve]>tion:il]y 
;^ood singers. The theory is that they have 
niilhiui; do hut imilate the ><urroi]ndi]i;.' 
nolKot^, niinni^ the company of thidr own 
kind. NInreovfn'. niockini^birdH (as I've ob- 
-se-rved uiysi.dO clearly like pr'oplc ;ind eiiji^y 
xhowin.L; oH' near any ^^"eei»e of moderntu 
hujnan activity, 

So, you see, this iu^><;]v!Ji;5[)ii'd <"iniu> ru'ound 
Jo iofipeet the Link tape recorder and s(.:iyod 
Oij :i biL to irin??> After awhile, a sffvmi train 
(runies aion^;. . . . It's 2ml Pigeon. 

Mojit ot the reeord is; the now-iis^vml 6'C- 
nuenlial iiccounf of (■(jinph'tc train ^'p]^;<Jdes, 
alumdaiitly dfscrilied iu the necon'.panyin.::^ 
](ner notes, which you inn^^i: read ai; rou 
Tisii'U. Link iiiviMiti'd fbe idea, far as I know. 



Steam Railroading Under Thundering 
Skies. 

Mobile Fidelity MF 8 stereo 

Well this one ha.-? added KOiind-eflfcetjf, 
too. "7/a.noc,' FcbriHii'iL l^Gi J The Jull forte 
of anf/n/ nhics sti'ike ilattiesburfj, MiSfiiJiiippU 
The ^tnrh ycnUt}! of dcvastaiino rain <ni(I hUUi 
water. , ruhlic rolation.s in hi;j;h ^-ear, if 
vou ;isk me. and I'll l)et the pny wbo wrote 
I hat hlnrb didn't even own fl hi d. lint tlu^re 
is a real, hones! tbvmderstorm l»crc. jns?. the 
«:ime. one of tJiOJ^c that keep coniiiif: hack 
attain and afrain (pre-frontal rfqnall lin/^, 1^1 
insert in mv rapacity a.< an jimati'Tir jueleor- 
idoL^'ist). Tln^ tlnmdcr eraeks ari? solid enon^'li 
and i'i^ason:dily ffeauent. the rain just keeps 
pourinL' down and down, wetly. In the middle 
of the record I loolied out my window at a 
P<Tfectly dry city .-treec and jumped i^er- 
cepf Ibly. 

Ai;ainfit this sultry storm rhore is a train, 
natcli. Old fn.;:ine No. oOO. i'oum's 
]'i]rnblin;r alon.^r with it.^ train of cars. Sounds 
jirs-i like an old small freii^ht to me. and iriy 
only objection is ihsit, a.^ we listen, this train 
also lioeps coininf? Iiaek, over an [I over ai;ain. 
I can't tlcrnre out ix^ sela^duVo. 

The darned thin;; necms to lie shntnini.' 
Imsily over a Couple of inilos of dead-end line, 
judirii]^ i;r^m the son ad. \Vhono, wlioooo, 
whoAVOOO cclioes tlic whistle fbroni;]! the 
st<jvmv Mississippi liilU. then chOO-ehoiT-dioo- 
<::[ 100-07700, ratHo-whee/e-han-. and olT it 
i:,i\Q<^ i3ito the distance — <»nly to turn ri.cht 
around and cboo-choo si rai;;ht back .i;;rain 
to lis once more. After fow time;?, tlti.s .^ets 
to be rathCr- zany> Has the enirineer j:oae 
niadV Or mayije icV a circular iraek. 

Just a r^iiher nnima.irinative .ioh of tape 
editin?::. I anppose — but what, .afJor nil, arc 
yon .Lifiin:: to do with one old steam train for 
a -whole I>P s-ideV (.'an't jtist record it lUici^ 
(m Die daily rnn-tlirouL;h, then wait 2^J liouj's 
tor the next time. 

There's a dllt'erent ifaiu on the other sid^^ 
Steam trains beini: so s-oaree, two cninplote 
traij5>s, all dilTen-nt, is doiiT pretty u'ood tor a 
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Oynarnlc Otrecttonat Microphone 

ttie premier mike for sen^i-pro 
tape recording 
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""^^ \ Dynamic (Headphones 

the premier phones for serious 
music-lrsteners 

For the home mtjslc fan, ttiis pair of aces 
from AKG (Vienna) guarantees a house fuM 
of audio pleasure. Fuli-range input to the 
recorder, full-range output to the ears — 
mono or stereo. Both are weM within 
modest budgets. Hear ihern at your AKG 
Dealer — or write today for details. Elec- 
tronic Applications, inc., Wilton, Connect- 
icut/ (203) PO 2-5537/ TWX WILT 426> 
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be doubled except for tlio.sc iteitirt ^uuvked 

l^esiSlors 

2— 100(i> 
2—3330(0 
2—18,000(1) 
2—100,000(0 
2—120,000(0 
2—250.000(0 
2— 267,000a> 
2— 470.00nco 
2—1 :Nfo^ 
UOy 10% 
5— lOOOn) 
'.1— 10,000^ 
1— 27,000aj 
2^7,000(0 
1 — 120,00(1(0 
1— 5G0,iiOUo^ 
.1—820,000(0 
1— I ^\e<^ 
lw,lO% '(pir.'l-cd) 
]— 22,000(.) 

1— :^3,ao0(o 

1— :i^,000co 

2— jO>000(o 

j — 110,OUOf,> 

1— ii3,oon<o 

1— 2^4,O0()o> 
1— 330,00(l(i> 
l_>t4S,00f>(o 
-L_;-50,000(ii 
^'fl rinhlc 

00,000(0, 2 w, pot. 
■■■i__50a,0(.n){jti, 2u', pot. 



Capacitors 

1 — ,Oa;^|if, 2r>0v, ('C^rMiniu: 

2 — .2).if> 400v, eevfliuic 
^1- .5uf, 50v, pr.pev 

.5^t^ 400v, paper 
\—2[if. 2ov, cineti'olytic 
2— 6.2i3uf , 300v, elcct:voiytie 



Switches 

4 — spstj toggle 
''■■1 — spstj rotavy 
■1 — spst, levev action 
I — lp3t, lever aetion 
} — 10 po.'^ifcion. votary 



Tubes 

2— 12AY7 
5— 12AX7 

1^12AU7 (V2 Uihc/chiunicl) 



Miscellaneous 

4 — SihorHug jacks, Jl J4 
3 — opcu civcuit jacks, Ji> — > -17 
l_Vn meter (Argonne AR'331) with 
36OO0) resistor 



Resistors 

Vaiu, 1% 
1— 170.000o> 



1— 2G0/)00(j> 
V^w, 10% 

2- ^1000o> 
2— 82,00f)(o 

.1— J8n.of.iO(o 

.1— 270'.0(>O(o 
1 — 470'.0tiUoj 
1—1 itog 
power and voriahlf: 
1 iOOo>, n>n' 

1- 20,000(0, 2u', pot. 

Capacitors 

2 — .l^if/-100v, ceniniic 
1— Suf/'ioOv, eloctrolvtir 

1 — 80 1 1 ty 4 0 \' , 0 1 C C tvo 1 y t ic 

2 — 1 o 0 1 1 f /2 30Vj eloc t r oly t i ir 



Transformers 

1— T,, 117v is;oiation (Triad X 51X or 
eqiuvalcHt) 

plate (Siaiitor PM-841f> or e<piiva^ 

lent) 

Tubes and Diodes 

j— GAU6 

2— 12B4 
o(>.^l 

4 — 150 ma, 400v diodo 
2—100 ina, (iOOv cliodc 

Miscellaneous 

] — spst SAvltch "o3i-off" 

1 — fuse, ^1. amp, fast blow 

h — fuse, (1.4 amp. jslow bio v. 




an astounding 
new sound . . . 
an incredible 
new cartridge 

An extraordiiiary achievement in supe- 
rior re-creation : 

RESPONSE: 20 to 20,000 (conservative- 
ly). Singularly clean and smooth. Goes 
right through the top limits of audibil- 
ity without a hint of ' break-up" prev- 
alent in mo.st other stereo cartridges. 

COLOKATION: virtually non-existent 
Imparts no false sound to the music. It 
is transparent, dear, hum^free (special 
Mu-metal shielding rejects electrically 
induced hum). Peak- free. 

CO:\[PUANCE: over 20x10"^' cm/dyne! 
Tracks as low as 1 gram , . . virtually 
eliminates record and stylu.s wear. Sep- 
aration over 22.5 db. at lOOO cps. 

THE STYLUS: Choice of .0005" or 
.0007" diamond tips. Exceptionally 
rugged. Special plastic grip makes sty- 
lus changing easy as plugging in an 
electric cord. 

PRICES: I\I33-5 (with .0005'Miamond) 
or M33-7 (with .0007^^ diamond). 
Tracks at 1 to 3 grams . . . S36.i>0 net. 

Model M77 (for /J 
tracking at 4 to 7 
grams) only $27.50. 




hi fi phono cartridge 

Shure Brothers, Inc., 222 Harlrey Avenue, Evanston, Illinois 
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CHARLES A. ROBERTSON^ 



STEREO 

Shorty Rogers: The Fourth Dimension In 
Sound Warner Bros, Sfereo BS1443 

To meet stereo competition from iill qunr- 
tors, Waroer Bros, liaa set up a Stereo WorK- 
Bhop, given its enginecrK carte blnaehe in 
re^rai\l to engineering facilities, and is launch- 
ing a series designed to titillate audlopUiles 
and arouse the curiosity of niu&iclaiia. In 
keeping with tlio avowed inrenUon of "ex- 
ploring unchartered patterns of sound," tlie 
first three ftlbums introduce a Jiumber of new 
effects, some of which are novel and Ingenious 
enouifh to startle the fashioners of electronic 
tnusic. The initSul jazz olYerin^ comes from 
Shorty Rogers, n. seasoned rcteran at trying 
out unnaufll combinations* of sound, and he 
handles the multiple duties of arranger, con- 
ductor, llugelhorn soloist and supervisor of 
the fJual remixing without mlsalDg a trick. 

As remixing involves sl:c channels and six 
recorders, the need for close cooperation be- 
tween arranger and engineers In preparing the 
two final tape channels must be falriy evi- 
dent. In fact, conferences begin well i« ad- 
vance of recording sessions, and each piece 
is carefully plotted In terms of time and 
Bpace. Not only does the six-track recording 
permit complete dexlbility of positioning In 
breadth, but the amount of reverberation 
can be individually controlled on signals from 
all sLxteen microphones. Soloists or iaatrn- 
mental sections can be placed in doptli at will, 
either during the session or by remixing 
later through the console. 

Even conflrmcd opponents of artificial re- 
verberation will be intrigued at »ome of the 
effects brought off by WorJ^iithop englneer3> 
who seldom stoop to anything mo simple as 
applying echo to the entire ftsscmhlnge at 
once. Instead, the same instrument may ap- 
pear to he quite remote or astonishingly close 
at different points In a single selection. Or- 
chestral sections are isolated in the studio 
and usually recorded with a mfnhuura of 
echo. A sound's final trajectory becomea firmly 
established only during remijflng, wh Ich is 
alleged to take three times the number of 
fitud*o hours normally required. Just how 
smoothly the engineers work is demon- 
strated when trombone and reed move for- 
ward from far back in the studio on the old 
Tommy Dorsey favorite Alarie, terminating 
wirh the extreme presence of organliko chords 
from Ken Shroyer'e bass trombone and Bill 
Hood^a baritone 3a,\\ 

Several playlnga are required to absorb 
everything Rogers and hla collaborators have 
up their sleeves, and the experience is less 
apt to become tiresome than when echo la 
£Ldded in the usual way. One or more in- 
struments always remain fairly stationary In 
the middle of the stage to provide a focal 
point for all the action. Some experiments 
will prove more durable than othcra, but all 
are worth noting, especially a "swim" effect 
used to switch channels with a steady stroke. 
Serious composers of electronic music have 



* The FarTcway, Mawaroneck-, A^ Y. 



made great progress In Inventing synthetic 
ii^ounds and altering tape speeds, but their 
lighter minded brethren are being given fa- 
cilities to take the lead In the conquest of 
space, rerhaps before long Warner liroij. will 
let a few of California's bright, young syn- 
thcsists take a turn at its sixteeii-position 
console. 

At present, most seekers of stereo adventure 
w-iH tind Rogers inventive enough, without 
the help of manufactured sounds, to satisfy 
their craving. Leading a mobile group of 
nine studio regulars, he comes up with fresh, 
swhiging ideas to make his debut in super 
stereo an eventful one. Stereo dialogues are 
(1 e ve lo ped b et ween tin ti s t s Bud S b an k and 
Paul Horn, drawing respoiises from Emil 
Richards, vibes, and bnssists Red Mitchell on 
Lover, and Stompin^ At The Savoy. Dual 
niGlody linos are worked out on Tou'rts Just 
LovCj and Baubles, Ttati(jJes An^ Beads. 
Latin rhythms go Into action on Kooh-A-Rd- 
Oia WaltJij with Shelly Manne shaking a 
tambourine, and the vil)rnntly exotic Tfiboo. 
Pete Jolly's piano ''swings" about with split- 
second timing, and the leader' ij ilugelhorn 
turns up when least expected. 

The audio enthusiast who learned about 
hliph quality Polymax i>resslngs from River- 
slde'^s Fortissimo XIv series will welcome news 
that Warner Bros, also is adopiitig this su- 
perior materiah So far, distribution reaches 
just thirteen western states, and purchasers 
can detect the genuine article only by looking 
for two patent marks next to the encravod 
matri.^ number near the printed label. Un- 
like the brightly hued Fortissimo XKs, all 
copies are colored black and the grooves play 
from the outside oclgc. Owners of good equip- 
ment should have no trouble spotting the ad- 
^■jintages in clarity and presence when com- 
parisons with ordinary pressings ore ninde 
on their turiitablcH. 

Chemists working at Research Craft Cor- 
poration discovered Poly max. which is pre- 
pdLred as an additive to harden and convert 
pure vinyl resin into an Improved medium 
for preserving delicate sound Impressions, and 
Stereo Workshop ^ pressings were shipped for 
H;V>ew from the Los Angela a plan^ Ewlng 
Xunn'a Autiiophile is another label which 
pl/iyed n part in the d(>volOpiueDt of the new 
compound, and some collectors may have 
.sa^npled early pressings without knowing It. 
Since the last I'o rti s s >rao XIC relca sc^ the 
munufActuror has increased his list of claims 
mid now states that pressings are free from 
i n te ru a 1 a tresses , t hereby making possi ble 
warp free records and a product of less weight. 
Au array of photographs taken by means of 
polarised light supports this re^'olutiouary 
cluim, and the stress aruas in various vinyl 
mixes are clearly shown. Just to make the 
proof more binding, an early PoLvnuix press- 
ing containing some signs of stresses pictured 
along with one of the latest, in which stress 
appears Lu he eompletely vunqulyhed. 

PolymtLx is being Introduced abroad, and 
demonstrations at the 1061 London Audio 
Fcwtival resulted in an article in tho British 
''1-Ii-Fl News." While rewarding the new ma- 
terial honorii alier AB listening tests and 
praising Us an ti -static properties, the unthor 



balks at the claim that a s el f-re plenishing 
groove lubricant reduces the tendency of the 
stylus to '^skate'* up and down the side walls. 
The term "pinch effect" might be more ac- 
curate and do away with any confusion, aa 
friction when high frequencies narrow a 
groove Is what causes the stylus to ride up 
side walls. Lubrication does lessen friction 
and help the stylus "skate"' through a narrow 
passage, but this term usually refers to a 
toue arm moving across the record surface 
rtCter a broken side wall or other defect forces 
the stylus to jump out of the groove. Finally^ 
the magazine's experts tried taking measure- 
ments to confirm the Impressions of listening 
iesta> Any differences proved too slight to ac- 
count for the Improvement, so the article is 
titled ''The Polymax Mystery/* The answer 
lies in the Fortissimo XK nnd Stereo Work- 
shop Series, and quite a few record buyers 
will judge it to be the solutloti of tholr 
toughest problem. 



Joe Gordon; lookin' Good 

Contemporary Stereo S7597 
Dexter Gordon; Dcin' All Right 

Blue Note Stereo ST84077 

Although both claim the same last name, 
the real bond between these two men Is tho 
part they are playing in the revitallzatlon of 
jazz in and around Los Angelea, a region 
still less thar^ wholly receptive to the un- 
adulterated product. However, the vaunted 
climate is proving especially bcueflciul at the 
njiomeut for rejuvenating battle-ecarred vet- 
erans aud raising a vigorous new crop of 
youngsters. Neither category quite fits Joe 
Gordon, whose trumpet playing won admira- 
tion in hiB native Boston and for the last 
three years in California, yet this is his debut 
album as leader and composer. It marks a 
sreat forward step for the former Dtzay 
Gillespie protege, and trumpet fax^cicrs are 
advised to give first priority to the nine 
origlnala contained therein. The creative 
humor of the writing is best indicated by 
some of the titles, aud a healthy future should 
be in store for anyone able to think up 
Q'crr/L Firmn Irmxty You're The Only Girl In 
The Ncast World For Me,, and Non-VietuiGne 
iraZ/c Blues. Aside from bassist Jimmy Bond, 
the Quintet Introduces members of the new 
croP) Including Jimmy Woods, an alto snxist 
of great promise, pianist Dick Whittlugton, 
and drummer >[ilt Turner, 

Dexter Gordon*s return after ten yeiirs of 
relative inactivity closely parallels the re- 
surgence of Howard McGhee, another resi- 
dent who is back in the limelight, but he had 
to visit New York to i:et back in a recording 
studio again. Greater maturity and close at- 
tention to tonal niceties are evident during 
the ballad You've Chauoedj and the tenor aax- 
ist shifts from low to upper register without 
a hitch. He gradually gathers steam on George 
Gershwin's / Waa Dolnfj AU Kioht, and It'8 
Yofi Or No One, until all the old fire bursts 
forth on two originals. Stereo a /fords all the 
room needed to turn a beautiful phrase or go 
loping olT in pursuit of Freddie Hubbard's 
trumpet, and both feats are performed with 
deceptive case and a warm, full-bodied sound. 
The Horace Parian trio provides rhythm back- 
ing, with the leader on piano, George Tucker, 
bass, aud drummer Al ITarewood. 

Riverside Jazz Stars: A Jaiz Version Of 
Keon Riverside Stereo RLP9397 

Tbjs Jazz version of a Broadway musical 
is neatly arranged to moke the nine .Tazx 
Stars sound like fourteen ordinary players, 
and the trio responsible for turning the trick 
consists of .Tiwmy Heath, Ernie VVilklns and 
Melha Lis ton. Spreading the writing chores 
around Increases the cdda In favor of a more 
varied treatment, yet the risk of conJllctlng 
viewpoints spoiling the whole was slight in 
this case. The division of Jubor is falriy 
even, with both ballads and swingers being 
ah u red by aU, and everyone hews to the cur- 
rent ^Ol'az line. 

In fact, if the flajnboyant Ke.an wore alive 
today, he might consider the untimely demlae 
of (he show bearing hig name and forego the 
stage for a career in jazz> He would probably 
feel right at home amJ ready to take part In 




Y BECOMES REALITY. 



the first loOTipealcer ever 



with true 




TION 



^ the new, dyhamic 



DWIGH SPEAKER" 



he moving-coiJ loudspeaker in 1925, the achievement 
of TRUE PlSTON-AGTtON has been the long sought^after gosi of loudspeaker 
designers. But due to the limftations of available materials for cone construction, 
even the finest speakers, to this day, have fallen short of this goal. Flexible 
paper, composition or cloth cones are inefficient pistons at best, Because of 
this unfortunate flexibility ordinary speaker eones buckle — creating "breakup'' 
distortion. Various areas of flexible cones move with different intensities — often 
in opposite directions^ resulting in distortion peaks and troughs. (Diag. A.) 

Now, from the renowned laboratories of H. J. Leak & Co. Ltd, comes the most 
revolutionary invention since the moving-coil loudspeaker — the LEAK Piston- 
Action ' 'Sandwich" Speaker — only in the new Leak sandwich speaker does the 
speaker cone give true piston-action — each point on the cone surface moving 
in the same direction — at the same time — giving excellence of transient re- 
sponse—no peaks, no troughs, no "breakup" distortion! (Diag. 8.) 

The Leak Piston-Action ''Sandwich" Speaker is a totally new, advanced inven- 
tion! Aerodynamic sandwich structure principles gives its cone 3,000 times the 
stiffness of a paper cone of the same mass! This results in remarkably smooth, 
uncolored, natural reproduction of sound . . . incomparable quality never before 
heard! A Leak Piston^Action "Sandwich" Speaker will be available soon for 
demonstration at select Audio Specja lists . , , you may have a short wait before 
you can own one! 



Tlie Briltsh Espf^fis Say- 

ticsi^n rjn;st be regjirdiJdi a$ a 
breach rough of tundamefUa^ and farr^tachiiig 
impprtaitce. tf yau S"?ek un^peclacuJar sound of 
Rriturfil qualLty, In mono or sierei) t:ombj nation, 
you v/i!l UC i^ard put to Ueal \\\& LEAK system/' 
-AUDIO & RECOHD REVIEW (Gt Brit) 

• Gilt of The fciij^t SoKdapeakfirs prto couEd buy. 
And can be futly recom mended;- 

-GRAMOPHONE [Gt. Bm.) 

"Tlie (LEAK) sptaKer tnidoubtedJy sds a 
very high standard ^nd wilt make many fr tends/' 
-Hi FI NEWS (GL Bfit.) 



LIEAIK 



Diag, A, 



Exclusive U.S. RepressTitatives: 

ERCONA CORPORATION - 16 West 46th Street. New York 17. N. Y. 

In Canada; ELDQN INDUSTfllES, SCARBOROUGH, ONTARIO 
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NiHl 3':i'inc lioyiil on Pennt/ I'laiH. even thouj^^i 
( lie iTiimpeted stroot cries ijoxmri closer to 
f*h»rlcstf>n than to l!>tb contxiry London, And 
lu^ lost youth would he lostoiod ojj Uu:niij^ 
CUirk Tevry'a pot^tic flnsroJlioni on To Look 
rpon Ml/ Love. .Tlmmy Iloalh, tenor snjc, autl 
pionliji: llohhy Tnnmons alf^O tAko ijOivriiit; 
roles, i\nd otliors in tho e;ust iiichiile .luluis 
VV'aEklMH. Uon Curloi- and Al Health. 

Gary McFarland: How To Succeed In 
Business Without Really Trying 

Verve Stereo V68443 

As thi>; hQlpfiil ;inir.le fo the coi'porntc wny 
of life seeMi>q to he eotroiichoii t'or (ioveriil 
M'jisrms Oil NV. -tGtli St., (piiic ;i Tow arrani:cii; 
iiTO likely to jiHeoii^t jsi'-^z vcri>lons of tlio 
Trrink Loes.^or Sfon< fidiii time in Liin(>> It. 
thi^y hi^pi? r<i nii\\\o Gnry McFiirlnnd's m]CC('S^ 
With IhiH lirsl vpntiive^ tivoryAnr tinnt-JM'uod 



h:ul hL>tlor abandon the precepts of the bodk 
iind really ay. A yontlifiil vihlst from tlie 
\\ Qsi Const. Morarlnnd has bvanohed out as 
c^impoiiOr and arrAnjr»n' i^mce nu^rntinfi: eayt, 
wiitiuLC for Geriy M)illij:an. Anitit O'Dny. 
.lolmny I[0(I;<eJi and 13ol> Hvookjnoyt;r. He 
liLckle.^ hiH (iehnt .ilbuui with a v>cst ;ind 
->Titiin.^lasm hpfiVling any jnniov executive, and 
(]u> ninnuj^erial eyej* Of all major Inhcls arc 
sii I vc ( o \v; 1 1 e h hia p ro^ vi> MS from now on. 
Most, of 1)10 i^onj^y tiie tied to characl.ri'!* or 
iJituatJ(>nii on (lie ^lii^^e, hut McFarland re- 
moves all such shackles and irnritK cacb rh( mc 
as fre<dy and (."xpansively th& bi?; boss 
would MnKutain a prize cnstoinrr on an eve- 
ning oni. 'J'lie (^inM'.L,'ctic title (nnc in uplifted 
further by a toueli of ^'iispel lorvor. and a 
bines feelin.:;; adds" to tlie notiLalpia of Grnjul 
Old Icy. 

McKarland trnstf; the ijoOk\>; main premise 
enf>Ui^-)i to ihdi:^;A(c Mic jinlboi'ji \' foi' iniiiiefons 
ad-lHi I'lioriisi^s. Mu<-h ot his f;u<'L'Css ro^i;ults 



EXCLUSIVE ! 

Startling new features available only in Audio Dynamics 
components provide almost unbelievable performance. 



1 t'brget ciboiit locord wxnx. Tlay record 
ftt jX'nk ptidarnr.nu r iwn if tlicv it re 
warped. Hon J- the ( iiliie aiuliljlc lanijo 
witliovil distort iim. How-;'* WitJ} tbost; 
redink:all\ suporitv Icatiuvs tU'uilahlt^ 
only iii Audio Dyiuiinics components: 
I-hi>i, thc^ ADC- 1 and ADC'2 etnlriclgCs 
thai give you: 

Lowes! stylus mass; it nu^rr ludf-niilli- 
(^r:M)i clii^^inalex hii/h frtY|iitncv dislor- 
tion and litdps to providt^ evecllt nt clian- 
riel sepuralion. 

UnusuaMy high compliance: at kw^i 10 
x 10 cms/dyne, dclivc-rs cJciiu, fijrht h^ss. 

Both of lhasc qualitw}^ teMih in : 
LowesJ tracking force: less t]^:in I !:;rani!. 
renders record weui and distorlJon iiej^li- 
I giblc. 

The Pritchard Tone Arm : 
Very low inertia with perfect balance; 

^ive.s hii^hly stnbic triieking at low st\ Ins 

prcsi.snre. 

rear overhang: piakes instal- 
lation easy in tl^^ tightest cabinet spaeir. 
The side thrust compensator: first of its 
I kind in an American mode], helps to n\air\- 
I tain e\'en groove wall pR'SSnre. 




Single ball bearing mountings: Mini 

mi/e latend-\ ei tkal frietion. 

An accurately machined and treated 

walnut tone arm: sivppresfies cxtraneoi^^s 

nrsoiuinees. 

New type wire guide: Tone ann wire 
ean uo longer e\ert drag on the moving 
systein. It nio\e.^ as a unit on its own axis! 
Plugdn head: onbily aeconunodales all 
quality cartridges. 

And now the Pritchard Pickup System. 

By et>mbinin<r the ADC-l eartridtjc and 
tJ^e tVitehard tinn: arm, a reniarkable sv\s 
.lem is i)roflnecd. 'i'liis .systejn trat^ks at 
% j;rainJ Surely with these exclnsives, it 
IS worth your while Ui liear superb Audio 
Oyuamies uompuuent^ at vour dealers' 
today ! 

Pritchard Pickup System Model AOC-SE $85.00 
Pritchard Tone Arm Wod&[ ADC-4CI 39.50 
PEug in Carl/idge ShcH Modef ADC-SOO G.95 
AOC-I Stereo Cartridge 49.50 
ADC 2 Slcreo Cartffdce 37.50 
For more inlormatiou on Audio Dynannes 
eomjviTicnts, write; 

AUDIO DYNAMICS CORPDRATION 

1S77 Cody Avenue 
Rfdgewood 27, New York I 



when Ihe try hi;? is> Iniued tuer to t<ud( nnn- 
p<^tent n^eiubeva of tbe sixteen -nnm s^tnft' ai; 
I^iil Woods, J3ol> BrooUmeyer. Olivet NcIhou. 
Itnnk Joues nnd Kenny UprreU, In fact, be 
prnctioilly lo«os the bero't: role to ClArk 
L'l rry. wbose trumpet and fluj^^etborn work ix 
wjtiy and lyrical rhroujjhout. U Tcrvy keep-< 
on rU^votlnj,' so much a ( ten I ion to i^how tmio.^. 
M j<ij;ii may ^'0 up on his desk someday IjsKtrhijr 
the title ' The Thinkin- Mnu's Jonali Jom-s/' 
MeKarlaiHl wisely pi rices several henlrhy i><do 
hhl^ hfmsself, at just the ri^-ht moinont lo st.nd 
Iii>S stock as vihiJit soaring', 

Henry Monclni: Combo! 

RCA Victor LSP2258 
Jonah Jones; Broadway Sings Again 

Capitol Stereo ST1641 

NVliile many factoi.s enter into ttm maliLMvp 
<^^ iL roThho, tliovL^ arc trally only (wo lands 
— those Dnit play arnnjf;<rn\cnlK and tin' 
otiievti. I':.\ti'etnes oi: both typcK lakc the field 
oil these allnnns. with TIenvy Maiieini holdini; 
np the arraT»^er-<:onipo;;or"s end in his; ii^^iKil 
masliivfnl inshfon. In fart, in would r*i(jiii['*^ 
tin: ronibinCil elVorts Of Tetor Ovinn and Mr. 
Lncky tO tind anoUiCv nonplayiu;; coiidiuf-ir 
oi coinhuH in all jazz history, \inlrnf^ Jai'kic 
(ilonson (jualifu'H. 

J.lnt thou, Maneini'.^ duties in tlKJ ytmlir* 
njay KJinply a>nt;ist of .irivin;; everyone ster<M> 
aa^ quite a lew niartlin:^ eiTeets oi''- 
[►nmghi oiT :ic Ihiij sossioji, .Tohmiy \VillianJ^i 
plays tlie harpsit-liord .so lh:Lr. It xonnds like 
rhythm ^:nitav, then Ihh \^iun\ hasis i^iiitur 
riinnai?es to equal Jlij; Ben Lolliui: (he honr in 
leachiiifj; loual depths on })n'nui OJ You. while 
I I>arry Uunker alD>rn:itOs fmin nnirindwi lo 
I vilicK anfi iiJiitaleii r.ril>hy Timnioufi so loin 
on -\fonn)n\ (K more .snhritantinl uatUFL^ aiv 
s<^vfH-al cinviiiel pass'iij:es from Art I'epper, 
and dniniiner Shelly -M:inne dnelliiii,' with 
Uanion Itivev'^ cou^'a^ oji TcfjuiJa. Allljon-h 
Maneini drops hroad !^(yU>;Uc hints; in the di- 
ie<:tion Of faiaous eondios, (he only inMn''ni e 
tiuiikly admitted is I'ayniund Scott's draw- 
m'^ room manner on The l^oiodcrttl ITk/. As 
on all Mancini's recoidiuj;^, en^lneor Al 
S'^hmitt a.qain docs tliL^ liouoriJ, 

Jonah Jones prohahly lust road an arranf;;e- 
iiierrt whc^ii playing in the "J.'orf^y aud IpOSs"' 
pit. hand nearly ttn years ai;o. His hnin<l oi 
ru^-jjrcd indlviduuliinn makes his (juar(i;t a 
ouc-m;ni opci'Jitioii, and hiii tiueeeiis t'orniula 
is ujclody, a vnrhtUon or two, and then ijK.ire 
nvel(»dy- And once he knows the tune, the 
muted-trnmpcL variationn could y;o on all 
nivdd. Happily, one of his neti^ ol' llvoatJvny 
show tuuerf ii;u-h year seoma to be \mvc. of 
<!apitor,s permanent plamdng. Amon^' Uie liit;^* 
of the paKL season arc Mohc isOmaono Ilupinj, 
(loud Cleu)! Fiuij and JHy, Look Orrr. 
Akse reprised are a few mellowed with uise, 
including AlmOiit Liht.'. licing In J^ovv, aud / 
U'i.^/j I Were In Love Ar/oiyi. 

Al Hirt: Horn A-Plenty 

RCA Victor Stereo LSP2446 

Apparently ncdtlicr Al Hirt nor Billy May 
stepped on the scales beCorii and after this 
O-vhiltUioji bout, as there is no listing of the 
poundage? loat by the two hefty jrents. Afu-r 
workln;^ an ijparving portlier with ao mnny j,drl 
vocnliiits, May seems happy lo be back in thc^ 
heavywoii^ht division nj^ain, aud he unwraps 
a dozen 3t:rcnuons arra.nfjements to ^'ivc the 
trumpeter fvom New Orleans hia most thor- 
ough workout ycc. Xo less thau twenty top 
Hollywood studio musieiaus help out at the 
cveut^ res pond iujj to May's every requeat and 
SfliiiMri^' ilie hrjjjljt liirht of stereo on the main 
Holoist. Uoth men prance vi^qoronsiy through 
]iiim}yus, and Ilolidaf/ f'or l^runijyet. Aud 
Lhey show ^reat heart and stamina during the 
clinciics on MafQic, That Old Farling, and 
Love 2[a7£Cii Thv World Go ^Ro-und, 

AVhcn thrown in the ring" with an extro- 
vort like May, the tlamljoynnt Hirt acts more 
nt home than he did at his pr&vlous match 
with Houri Kono's fitrinss* If anything, he 
indnlgcs in fewer stylistic excesses out oC de- 
ference to a trumpet section that hoaats 
Alonniu Klein and Conrad Gox^-.o. Uy way of 
variety, ^lay lets the ea^cs rc^t tor several 
rounds, substituting live Freaeli horus to '^ood 
ciTect, especially when the fwll brass choir 
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s>t Hinds on J<win(j Low, -y?>;ctY Churiot. In ih^ 
joint cniVioily of ougim^er -iiid rolcrce. JoJiii 
Koimsui IreattT both (jontcf^ runts ;ilike itnd 
nevor porjiiit*^ one to ov(?rpo\vor Iho oilier. 

Jo Basile: Jo Bosile's Paris 

Audio Fidelity Stereo AFSD5955 

Aficr playlniT jLttencliincG on a sum total 
of sixteen albimi.^ foi" this label, Jo Basilo re- 
turns from ^Tiiiid touv of tJie iDtei-uatlonal 
x<jcnc Ui lliO city of his lust Buecoss. Massed 
siriii.LTi^ Turn oiit in \v<jlcoii\o, 8w**lliiig the 
rynkn of the liLtle bnl musette ensemble wJuch 
Hupportod the Ic'iOer Uurijig bis tr.avels. The 
h-)nio-ooinin:^ p:ir(y tnkes place iu a spatiou-s 
ballroom, :iii(l t)l^^ samptnou^ settiiii: is in 
sJiarp <;ontra.'^t to The t'l^oup's ijlebeian ho- 
^rinnlhj^.s. Vjrtsile'ft a<]eortlion piirrti contontcrily 
aiirong the iiilken gCi'lii^;^. but he may have 
<^lipp(^(l away to a nQjyhijnrbooa block party 
to oikI tho cvcninf? iu plaiuer t;un on o dinars, 

Th 0 son J,'.-? eh o s tn a le popular in f>i t h e r 
phice, even ii noble visitor from Brltaii] 
Titled Grecyislecvc^, iintl lnclud(i OitjU f^oim A*-' 
Ci<tl De Pfiria, and Melodic ly Amour. Thm> 
Monnrt pieces eompriise a spi.^cinl Lri>:it. KiiU 
adViMJtiijTL^ t alien ot Mio oxtrn povtjnnnef to 
fiicfe;ii£r the diuicnsiOJi^i of th<> s^t^-vrn SM::*', 
and tlie Htrhii^M aecjuire ;i romanti/j I'Juoui iu 
tin: rxrolletil n^'ordin^,'. 



The Umeliters: Sing Out! 

RCA Victor Stereo LSP2445 

Bob Grossman 

Elel^tra EkL215 

Ai'i.cr a tiorici^ oC ap^ioarauef-s in packed 
(■]t:lK< and noisy auditoriums, even th^^ inside 
ot a record in^r studio must seoi.n inviting, 
JEi'sidcu, ;iT[iplf' prooC already oixist*^ oi. Ilio 
c5cplosive u'ay audiences react when T]n> 
T>im(:Ut<^3's let My, and ovamples o£ tlte f^liarji 
ljuiijor Of Lon Goltlit'b's introductions tilso 
aro plentJCiiI. Apart tvoni di.^ponsinir witli 
preliminaries the trio sin^-.s out ivilli ae- 
custoincd hii^h spirits and compensator Tot' the 
ojnjJ<yion with hilavioiiH a^ide;^ diredod at tin: 
control booth ojC JlCA's Musil* Center of the 
Worlr] in Hollywood- Ojic niembor benotitlnf^ 
from quiet Hurroundinj,';^ and eveellont st<;;reo 
is Gleim Varl>nni?,'ii, whone tastefisl 50I0 
[jassivi^es proceed without interfercocc on 
Kvcrihohcya I Look TItU .Vomin', The JAUlc 
fjtnr^i, and A Worfiiyhjo Sl>'aiif/^.y. Alex 
HaJS^ilev leads evcvyonr !)aok to llu^ ojx'n 
road on (JoUlcn itrAl, and Joy A/.^rouM 'fuo 
Lnnd. 

Jnt<r viewers have quoted the Limelheri? 
on (h^> pricj? of Biieoess and ['he strain of con- 
sitantly sin^^ini^^ toi^'ethor, an allliction ivliich 
canned a split: in The Kingston Trio. The 
cb;ij)ec Lo relax: in rhc studio help,s tliis time, 
but u loufj vacation n,ay ytiTI seem aitruetivG 
to Oiie member or nnoihoiv IC n suhstitute ii* 
ever needed, the t^vo >iur\'ivoi>^ mii^hr do well 
to draft a risin- new star on {be label which 
i^ave llie ^imeliti^rti a fjtart. 

liob Orost=:num set out on a. folk sin.Llintc 
career after j;;rafhiaLion £] om hii^h school imd 
acqnirrO stage pi^esenec dunns nine man Hi 
stay at the (TniL-orn iu his native Los An- 
fzelos. The Uvonty-yenr-old youth \h now 
packing' a guitar around the circuit traveled 
i>y all folk aspira7it«i and this debur i\Unim 
finds iiini enlivoiinij tho ni^lit at ihi> Hodahi 
hi Oklahoma City. DipidnL; into an inter- 
national bo^; of £on( matcriab he keeps tlie 
populace altordately cnihralletl and en- 
tbnsiasric cnoupli to indtd'^e in ;^roui) jiar- 
(icipation. Attot^tin^r to his versatility are 
such diverge iteins as Vina ha Qujiicc BrUiadu, 
Vayimn. V-iaJm, and Bnl:cA And iScovned. No 
stereo vtr.-^jrin is avjill-jlde, but Oro.ssman ^vill 
be heard from ajj;ain and rij?Min. 

Modesto Duran: Pachango, Anyone? 

World-Pacific Stereo 1414 
Mariano Mores: Mexico 

Capitol Stereo 5110292 

The atmosphere in Latin American nnislc 
ia so heavy with the pollen of cross iertili>:a- 
tion That hybrids of oil sorts are turnin;;^ up. 
However, theae albums eome from hardy 
.stock and the incidence of foreign strainn 
remaLQB relatively low, ^>spciciaUy wlien Mo- 
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New society attracts 
more than 4000 kit builders 
in less than 3 months - 

Charter Membership Invitation extended to April 30, 19(y2^ 
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Announcement of the new R'A'E Society 
has received overwhelming response. 
Charter Membership appUcatfons from kit- 
building enthusiasts are pouring in from every 
section of the Country. Long-time kic-bui[ders, 
new kit-builders, and will-be kic-builders are 
as one in appia^uding the R'A'E Society idea 
for people interested in building radio, audio, 
eieciconic kits. The Society will help you, too, 
to derive more enjoyment and satisfaction from 
this fascinating hobby, and show you how to 
achieve the best performance possible from 
kits you build. 

KIT ENTHUSIASTS CITE 
R*A E SOCIETY BENEF/TS 

Many letters accompanying applications cite 
the varioas benerits offered by the Sociecy as 
reasons for seeking membership. Most often 
mcntionedi 

1. The R'A'E Qimrtcrly Journal received 
the greatest number of mentions ai> the 
only publication devoted exclusively to 
kits and kit-bullding. (No music articles, 
no record reviews) 

2. The Advance-Test Panels excited in- 
terest wiih the plan to have members pre- 
test newly-designed RA-E kits before 
they are marketed and, in so doing, receive 
the kits absolutely free. 

3. The Members' Roundtable and other 
departments of the Journal devoted ro 
members' correspondence, brought favor- 
able comment as an opportunity to 
exchange ideas and experiences, opinions 
and recommendations, to help others, and 
to learn from them. 

One applicant summed it up: "This looks 
like the best $1 investment I ever made." 

R'A E QUARTERLY JOURNAL 

Milton B, Sleeper, noted figure in electronics 
and Chairman of the R A-E Society, heads the 
editorial staff of the Sociery's Journal. This 
unicue publication, elaborately illustrated and 
printed on fine paper, will cover new R'A'E 
stereo and mono kit designs, new kit-building 
ideas, high-quality installations from the 
simplest to the most complete, recording tech- 
niques, and maintenance and resting methods, 
with articles on improving reproduction from 
records, tape, multiplex' FM, and TV sound. 

The Journal will include an "I Think" de- 
partment where members will air their ideas 
as to what they would like or don't like in 
kit designs, circuits, and methods of assembly. 
"Notes and Comments" will contain news and 
criticism related to radio, audio, and electronics. 
Use of the "Buy, Sell, and Swap'' section will 
be available to members without charge. 

The wide spread of authoritative, reliable 
information in the Journal, planned for be- 
ginners as well as advanced enthusiasts, is not 
available from any other source. 

YOU CAN'T BUY COPIES OF THE JOURKAL 

Only members of the Sociecy will receive the 
R A E JournaL The Sx annual inembership 
dues will encitle you to receive four issues free 
of charge as one of the benefits of membership. 
No copies can be bought anywhere. 



At this writing, the first 1962 issue is being 
completed, and will be ready for mailing to 
Society members 50on after this advertisement 
appears. Among the equipment articles are: 

Simplified, Modular-Type Stereo FM Tuner 
Electro nic Netwock Improves Any System 
New Concepts of Kit Design 
A Mono Preamp You Can Convert to Stereo 
36 Plans for High-Qualicy Installations 

In addition, the first 1962 issue of the Quar- 
terly Journal will contain important, advance 
information about new kits of revolutionar>' 
design by R-A "E Equipment, Inc. 

ADVANCE-TEST PANELS 

Many comments indicate that this is one of the 
most original ideas ever adopted for pre-testing 
new produces. Kits intended for kit-builders 
will now represent the kit-builders' point of 
viewt with design techniques based on kit- 
builders' experiences. 

Before any new R-A*E kit is finalized, ten 
prototypes will be first tested by an Advance- 
Test Panel comprised of 10 Society members. 
Each will receive a kit to assemble, and will 
report his findings to the Society. The com- 
pleted kit will then become his property at 
no cost to hinv All members may qualify for 
the Advance-Test Panels. A new Panel will be 
chosen for each new kit to be pre-tested; no 
member will serve twice. 

CHARTER MEMBERSHIP OFFER 
EXTENDED TO APRIL 30, 1962 

Because response has been so much greater 
than anticipated, the cutoff date for Charter 
Membership has been extended. By sending 
Si for your first-year dues before April 30, 
1962, you can still become a Charter Member. 
This will entitle you to receive the quarterly 
issues of the Journal; to quahfy for an Ad- 
vance-Test Panel; to receive advance informa- 
tion on new R'A'E kits, and to participate in 
all other activities announced in the JournaL 

MAIL YOUR APPLtCATION NOW: 

Use the coupon below or your own stationery. 



BAE 
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R A E SOCIETY 
(kponiarad by ft'A-^E 
Equipment^ Inc.) 
Cenlral Bonk BiriMitig 
Great Barringion, Ma$$. 



Yes, I want to panlcfpaiQ !n the RAE Sodlety * 
actiVLlles. I enclose $1 as my Chaftec Member- 
shin dvci. for one year. I kjndcr$i£hnd lhai I wiU 
recofvc 3 Charter Memberihip Card, the Quartdf- 
ly Journal issues for one year, and will qualify 
10 serve on ihe Ad^>jno?'Te3t PaiXtl- 



Nime H,.., 

St reel M.M.-M.-.*.M 

City Zone S»»re. 

I understand that I am nor reQUfred to pLf/chaie 
any R-A-E kiis ro cnfoy rnambership privilegfti. 
I am a □ Beginrer □ Experienced kii-bui!dcr 

□ Advanced 
UNCONDITIONAL MONEY-DACJC GUARANTEE 
U I am nor completely t8*ii^Tfrd afTer I receive 
and examine my <ir«r iiiue of the Ouanerly 
Journal, my money wMI be refunded promptV 
on requests No extr* charge outi!de (he USA. 




Now! The identical world-acknowledged 

FAIRCHILD 

components are available in 
EASY-TO-ASSEMBLE 



The same electro-mechanical know-how 
that ioT over a quarter century has estab- 
lished FAIRCHILD a« a leader in quality 
components is now available to the astute 
audiophfle and kit builder in quality 
controlled ready-to-assemble kits, 

FAIRCHILD 412-lK 
Turntable Kit 

For the aslute audiophile who dreami of 
owning only the finesf the iamous FAIRCHILD 
412 is now availoble in kit form- The 
FAIRCHILD 41 2-1 K is 
idenlicol a$ its 
assembled coun- 
terparl which 
includes 
locked in 
synchronous 33 VS 
speed, 8 lb. Jurntoble ond 
fhe famoui exclusive FAIRCHILD Double- 
BeJl Drive. Comes complete with mounMng 

board. KIT $74.95 

Assembled $95.00 

FAIRCHILD COMPANDER® 
Model 510K 

Dynamic Realism in kit form ! Through the 

use of the 
FAf RCHILD 
COMPANDER 
you can now 
odd Dynamic Realism to oil 
your disc ond tope recordings. Acclaimed by 
music and oudio experts Jhe COMPANDER 
restores many of the dynamic values that 
are necessarily controlled In recording or 
broadcast. Can also be used as a compres- 
sor for bockground music. KIT $59.95 

Assembled $75.00 

FAIRCHILD 440-2K 
Turntable Kit 

This fairchild single-belt dr/vcy two- speed 
turntable, 33Vj and 
45 rpm., has per- 
formance charac- 
teristics similar to 
the famous FAIR- 
CHILD 412. This 
robuslly designed FAIRCHILD 440-2K kit 
with fast speed chonge, accurate speed 
contro/ through use of FAIRCHILD Speed 
Ser/inel, unusual Tow Jow rumble and prac- 
tically immeasufobfe wow and flutter makes 
this CI desired addition to any quality 
component system. Comes complete with 
mounting boord. KIT $58.00 

Assembled $69.95 

AM these FAtRCHlLD KITS are available 
at your audio dealer. Write for conrt- 
plete details. 

FAIRCHILD 

RECORDING EQUIPMEMT CORPORATION 
10-40 45th Ave., Long Island City 1, N.Y. 
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dcsto DurQii's Chiirftiiga KIq^s occupy the 
titimd. Tbe instrumentation consists simply 
o£ violins rtud cello, a wooden Cuban ilute 
pitclied iiipb Gnough to sond like a piccolo, 
plug a rhythm sectiou feahirlnij the jawbone 
oL' nr. aas and the leader's congn drum. Boru 
in Havana, Dnran got hit* start witb Gilborto 
Valdes orcbcstrii, played in Mexico wirh 
J-:squlvel, toured seven years wltb MariH 
Anton ietta Pons, and bis three-count conga 
hr>at helped tbe origiDal Perez Prado sroup 
introdnce tbe niumbo. After coming no tbe 
United States, be worked uitli Ertlia Kitt, 
Lena IIo r n Herb Je (f rie nn a no t tbo 
rhj'tlimic' pace for Bfirry licUfonte'si first 
calypso album. With all tbes^e credits to look 
hack on. Imuran ventures forth as composer of 
nine of the dozen tUMon, most of whicJi q\ovc 
t'l a pachangft beat. One exception worthy of 
note Is Scte FcliZy a lyrical and pulsating 
holero, while anotbor brings the chachaclia 
to Lea Battel's Quiet ViUaoe. The sound of 
Domingo Vernicr'a fabulous flute obbligatos 
re-pays the purchase price, and OlguJta sup- 
plies pert vocals. Oliver LUrllner's superrJsiou 
Ji.yairiia aterllnf; stereo reproduction. 

Mariano Mores iutroduees five new works 
f rom ' 'T ju cos <1 e Li uc noj? A I res. " a musical 
show wliich lie presented witii groat success 
in Mexico City, where (his album was re- 
corded in ^^xce^eIit stereo. Wtille the perform- 
zinces of the large cIioruH and orchestra may 
.^ce-ni a bit theatrlca), the leader's arrange- 
ments are full of surprises that break through 
I ho shim HI Grin? suriace. His touch at the 
piancj Is Orni. flexible and ftparkliug in the 
best range tradition. Thr? fiery Argentine 
chytiiui gives a lumjnouij new took to the one 
ontiiide visitor. The Svng From Moulin 

Joe Harnelt: The Sound Of The Asphalt 
Jungle 

Kapp Medalfion MST47018 
{4*}racl< UST tape) 

No doubt record producers spend ng much 
time looking for tags to bang on albums as 
they devote to preparing the contents. Niimes 
of popular television shows fill the bill 
splendidly, if a pact that is mutually agree- 
ab)e can he worked out, and why a natural 
like "Person to Person" wag neglected sttU 
remr.ins a mystery. .Tog Ilanjell beat out com- 
petition before to t^afn the rights to "Xaked 
City,'* and it must have sold copies or thla 
iiGQuei would never see the light of dav. As 
far as Hniuell is concerned though, tlip' set's 
primary purpose is ro provide swinging 
d.inceable music, and fancy titles or stereo 
fireworks are Just bo much ciLra frostluff. 
Apart from the theme and a ILftJc tbing of 
Harneirs called Midnight Madness, the tunes 
arc all standards accustomed to both country 
club life and the urban scene. Harnell'g ar- 
rangements deserve to be classed with those 
of NelKon Riddle and Gordon Jenkins, and his 
piauD passage.*; aro smarrly styled. While sec- 
tlong of the large orebestra are at liberty to 
leap about in stereo, th£ beat always remains 
within reach. Dancers can sail forth with 
this tape couftdenn that it will not become 
loo spectacular for conifort. 

MONO 

Pfnk Anderson: Carolina Blues Man, Vol, 

1 Prestige/Bluesville 1038 

Ttie Carolin:is nurtured a goodly number of 
blues singers throughout the years, but this 
is tbe first visit p;*ld to the area l>v any 
oi the contemporary lot of folk mu tori a I 
gatherers. Pinl; Anderson worked most of hia 
life Lis n medicine show entertainer, travoiluj 
J'or thirty years with Dr. Kerr to help peddle 
j niirneulons curetj put out by the Indian 
IfomBcly Company. Soai5ong when the show 
was off the road^ he sang rural blues and 
played gwltar with a trio around his home 
In Spartanburg, uutil heart trouble finally 
put iin end to outglde ucLiviLi^js a i'tur or go 
ago. Xow in his sixty -second year, Anilerson 
can look at the blues with a dispassionate 
eye» and the ten here are sung with a de- 
tached and reflective filr. Perhaps the virf iius 
of understatement were learned In the tent 
shows, where the next act always proml.ses to 



ELIMINATE ALL YOUR 
SPEAKER DISTORTION 
WITH AN AMAZING 
TRU-FI TONE 




eliminate dislortion in even 
the most elaborate speaker system 
with a TRU-FI TONE. This easily- 
installed unit (no soldering needed) 
slops dislortion originating in your 
speaker system and improves lone 
quality by a new method of back 
pressure control. Satisfaction guar- 
anteed or your money refunded. 
No C.O.D/s Only $5.95, postpaid. 
(Calif, residents add 24^ sales 
tax.) 

DAVID ARDEN ENTERPRISES 

4337 FAIRMOUNT AVENUE 
SAN DIEGO 5, CALIFORNIA 

~ Circle 5SB 



PURCHASING 
A HI-FI 
SYSTEM? 



TIME PAYMENTS 

Up io 2 years 

Send Us 
Your List Of 
Components 
For A 
Package 
Quotation 

AIREX 
WON'T BE 
UNDERSOLD 

A)i merchandise is 
brand new. factory 
fresh & gujirauiecd. 
Free Hl-fJ Catalog 

AIREX 
RADIO 

CORPORATION 
85-AMCorHaniif SK, N 



AVAILABLE 

pay! 

Jim iLonifnQ' 
AlrAc Loniing 
Elecira^oico 
Jenien 
Harttev* 
Univorsily 
Acouilic R«ioDrch 
Jonsxen 
WharffldalA 
USL CirtMn Band 
Oonui \ • KollicrciftAr 
TflXDft Cryilati 
Concerjon« « Vihing 
Boll • G.E. 
Weathers 
Horman— Kardort 
Eico • Pilot • TEC 
Sherwood* 
ESL • FraxiDr 
Superscape 
Dual Changer 
Bogon • Leok 
Dynakit • Fishor 
K. M. Scort 
Thoreni* 
Conrac 
DiiWald 
Sony » Robertt 
Challftngor 
Wulleniak 
Garrard » Norcttca 
Mirocord 
Glotoj-Sloors 
Rek-O-Kur 

Cpmponenis 
Tondberg* 
Fairchifd 

Pitbe/ing • Gray 
Audio Topo 
Mognaco/d* 
Roekfor^d Cabtn«ri 
Arlixan Cabinors 
Fail Ttndtil 

.Y.7, WO 4O820 
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be belter tlmn the latt aud perform era Icavo 
selling to t}\e doctor in charge. 

Accordini? to another theory, the trait is 
reglonftl and helps dJetiugnlfa-h rhe :iocnl 
product ^"roin less tempnrate outpourings 
usuully heard to the soutUvcat. Supporting 
this claim la the infliiGnce of Jillud Boy Fuller, 
who ^vas the first resident of the Carolina 
Ui\{ country to record uitli any suc'Ot^as. But 
Kuller had a bUBS voice, unlike most bluca 
yizijjerg, and It must have shaped liia style, 
.iw IIUIG restraint f;hoi^"a in the falsetto of 
Sonny Terry, another uTitlvf^ son and early 
piipiJ. Thnol^s to the efYorts of two adven- 
turers with a tape recorder, producers Sam 
Omi-rers mid Ken Goldstein^ hlue^i collcclora 
eon work oat their own solution while listen- 
in;,' to Andorsfin ^ing four pieces associated 
with P'ulkr. 



Claude Hopkins: Let's Jam 

Prestige/SwingviMe 2020 

AUhuKgh new jniiterial j« eonveulcudy ytjp- 
arated from swing sUndardfc on this album, 
Romc finiclvy listeners may hold an opposite 
view from tljG liner notes ay to which portion 
dcJierves to bp called the newer. Actually, 
tlie three Claude Hopkins orit^loals prepared 
for the first side so back farther In jazx ran- 
naJn than do the swingers on tiic reverse. 
B.asic isfiues are dealt with at the very stiirt, 
and the quintet gets down to business as Wen- 
dell Marshall ticks olT the a^endii on Offbeat 
Blues. With the prompting of drummer 
J. C. Heard to rely on, the bassist tella every- 
one how to time a slow drag for the proper 
effect. The queat for speed seldom permits 
today's youthful wonders to work at such a 
deliberate pace, anil they might take a lesson 
in purity of tone and pcrtlrieTit phrasing fron^ 
veterans Joe Thomas cod Buddy Tate. Ex- 
perience on i>everal recent LTs has returned 
Thomas to top form, and his trumpet sounds 
(uilcr and better than ever. A surprise switch 
from tenor sax: to clarinet has Tat*:! perform- 
ing like a true son of New Orleans on Late 



KiHiiing. The interlude should prove pleas- 
ant enough to stir up qalte a few requests 
that Tate make the change more often. Each 
member carries his own weight on Safari, 
and the trip across the veldt is much like 
the ones .Tuan Tlzol used to plan for Duke 
J^:ili!igton. 

Beadlnff the quintet not only gives Hopkins 
A OhftJiee to work Jiis halladic wilefi, but his 
pianistlc strength as an accompanist is more 
evident thnn during the days when ho wa.s 
leadlnj;j a bl^: band. He always makes his 
presence felt, whether hy politely nudginj: the 
otlic-rs along or swinging out at will on 7 
Afiolofjizet J Surren/lo' Dear, and his own 
familiar 7 Would Do Anjfthing For You. 

Don Ellis: New Ideas 

Prestige/New Jazz 8257 

It was only a qucrftion of time before some 
hapiess record company came a crop]Jor for 
the same reason that an art gallery hangs a 
mod*irn pal ti ting upside down> Everything 
Roenisi vo have gone smoothly with this latest 
Dou Kilis release unttl the Jinai stiigea of 
prociiction, then somehow the sides were 
reversed. l!oth the liner notes and labels arc 
correct for tiie livst master xinmber ])nnched 
ou the matrix, but Komeone bloeked out tJie 
A and IJ designationa iind scratched new let- 
ters on the wron^r side?;. If every colU^etor of 
curiosa starts ninrfackinj^ retail outlets for a 
copy, Klliy may find tins inside-out example 
selling vo an audience not reached by his 
earlier abstract designs. 

Compounding the error i*; the fact that the 
first tl(7e, Xaluyul 22, was selected to show 
how Ellis handles a familiar line like Sweet 
Gi'orgia- Brown. Apparently the quintet had a 
few ideas leftover to use on Imitation, which 
openg the other side, as bits of rhe theme 
turn ap during iujproviscd solos. The trusting 
listener can hardly be blamed for juni:;>ijig to 
tlie same conclusion as the expert who 
iiwltched sldes> If any doubts e.vist after tbi.^ 
exphination, the next nnmher Is soniething 
Kills Improvised in one take at the studio. 
It is unmlstakeably an unaeeoinpanied 



trumpet solo, and the feat tshould al?jo clear 
up any doubt>s about his command of tho 
horn. 

Also attempted in one take Is an expression 
of the emotions Indicated in the title Despair 
To 2iot)e, an exercise inspired during attend- 
ance at a John Cage concert. Actually, the 
i.nusic is mucii eaftier to take than the 
analysis Ellis gives on the liner, and tlilnk- 
ing of it simply as a slow blues in which the 
tempos become brighter helps a lot. Ellis 
introduces a new partner in Al Francis, whose 
recorded debut on viijes reveals a fresb 
sounding voice, and the newest tiling In fresh 
rhythm is reprej^ented by Jaki Byard. piano, 
Uoo Carter, basSj and drunnoL^r Charlie 
Vor^ilp. 



Jim Copp and Ed Brown: East of Flunn- 
dlddle Playhouse 404 

While the exact loi^ation of the tlMe'a 
ima;?inary land of bright nonsense never be- 
comes known, It must be Homewherc along a 
route already traveled by Hans Christian 
Anderson. Several of the master storyteller'j? 
tales are borrowed by Jim Copp and Ed 
IJrown to complete this fourth annual col- 
lection of song and fable. Fortuunte owncrfl 
of earlier entries in the series are aware 
that considerable audio know-how goes Into 
the preparation of both original and adapted 
material. The two collaborators call on a 
number of electronic skills to account for 
ninety different voices, Inelnding all the in- 
animate ohjeets met on the way. Whenever 
a situation calls for souud effects, some of the 
most realistic noises ever to come through 
loudspeakers are heard. Not only doeti the 
audio action keep young audiences quief for 
the moment, hut It opens tender ears to the 
imaginative use of everyday sounds. Among 
tlie characters and places visited this year 
are a basso prof undo la.dy toad, an A.W.O.L. 
l''ronch toy soldier, a one-inch maiden, a hen 
with a low and the castle of Tin Pan 

with its magical garden of audible fruit. JE 



INDESTRUCTIB LE 

Not quite. But you might think so if you 
saw our repair records! E-V pro- 
fessional microphones just seem to 
keep on going no matter what 
you do to them. 

That's why we can afford to offer 
an MHCondilionai two year guarantee 
against failure for any reason, (Just one 
exception . . . don't scratch the finish — we 
charge to fix that!) 

Two years is a mighty long time, but E-V 
also offers a lifetime guarantee against 
defects in materials or workmanship. 
And our out-of-warranty repair 
charges are the most reason- 
able in the industry. 

YoLT profi: every day from the dependabUky 
oi E-V professional microphones. 
Isn't it time to follow the lead of major networks 
and leading independent studios? Switch 
to ElectiO'Voice — dependably betlert 




ELECTRO-VOICE, INC, CommGrcial Products Dm s ion, D&pL 321 A, Buchanan, Michigan 
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NEW PRODUCTS 



« TKin Speaker System. Advanood Arous- 
lic^ ;iniiouTicos ntw rLddUioii lo ihL>iv 
line of Bi-Phonic Co iiDlcr spenk^r systtms. 
The new unit, call^^d the Wawuic ]>i- 
ilinnio CouplCi", uses a new nicili^ul of 
coiiJ?liuciion w]\]ch help^ impinve per- 
Vi>rii"i;\nce wliile a I Uic same Lime rcdiiciTis 
tro.St. The Bi-Phnnio couiilei- doe.s not use 
ooiie-lypo speakois, hut instead the \v<^odL-i] 
l>an<>I vibrutos a:^ a simltIc piston \i\ nn 
unbatUcd ari'nTijrejmrTit , niiriensirnts oi" the 




WafalrG arc 13 x 21 v-l x S . The ua- 
usually shallow depth rjf the syst<^ni per- 
m\t^ it to be placed in a variely of loca- 
tions not ordinai'ily compatible to spealctM' 
J?ystems> It requivesj only 10 watts of clean 
audio pa wee and its impedancft Ik :^ olims. 
The AVafairc is available in mahOf^any, 
oiled walnut, or lacfiuered walnut finish. 
Price is $60.50 individually, or S12'1.50 for 
a matched pair. Advanced Acousticii Ol. 
Cedar Grove, J. C-1 

• Stereo IToamp, The new Eico Model 
ST-S4 jiteveo preamp i matures distortioii 
levels of 0.05 per cent or less at all lc'\'el^3 
of all functions. Styled to match the KIco 
"New Look" line, its brushed cast-alumi- 
num faceplate is gold anodixed with brown 
accenting band. Input and niode selectors 
each have seven positions. Switches con- 
trol low- and lii^h-frequency fiUevins^, 
equalization of and 7^^ ipi? tape speeds, 




tape monitoring, and loudness conionr. 
The unit is self-powered. Freciuency re- 
sponse is ±0.3 db from 5 cps to 25,000 
cps. Hai-monic distortion from 20 cps to 
20,000 CPS is O.OG per ceTit at 2 volts out- 
put. Intermodulation distortion is 0.04 
per cent at 3 volts output. Tone controls 
provide 15 db cut and boost at 50 cps and 
10,000 CPS. Price is §59.95 In kit form and 
§S9.9^ ready to play, Eico Electronic In- 
strument Co., L.I.C., Y. C-3 
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• 48-Watt Aviipllilei'. H. IT. Scidt has mailc 
jivaihible a IS-waU sleiuo amplifier kit, 
Th^ now kit. Model LK-iiJ, ino hides fea- 
i.ni-o.s «urh as ?^eparate hnss and tL^el>le 
(^[mi.rnjx for each cjianneU a stereo baN 
antre c^nitrol, front panel tape monitor l^a- 
cilitieH, nnrt dt^i-ivo.d ceiU(.;r channel out- 
put. AUhouf^li rated at 2'1 watt^^ per ehaiv 
nel, the iJv-^S iif claimed to deliver 2^ 




wai.ts OTTPM) at low irequencies. For 
raso of c(>ii>;irncti(>n tbe manual shows 
parts in tln^ir acin:i.l e'^lor. Parts cop^e 
m-nnitcd on stMiarat^ '-part-Charis/^ one 
fi.r i^ach paso ^f the ii^^st motion bnok. All 
wiros ■A}'o in-e-r-ut and pre-stripprd. The 
lut :■lrr^^'es jn a "Kit-Piik" c'lniainer 
w]d<;H opens; t.o form a work table. All 
niC^-hanical ports are riveni'd tlie o]\as!?i_^ 
[■tt th^r fartnvy, Prire ^>f the kit is ^li'l.fir*- 
11. ir. Scul!, Inc., Maynard. AFass. C-3 

• mde-away SpeaJters. aturi]>ir I lio "ve- 
Ik'rr.irir] I'lmpler" spfako^i' >^ysLeTi^ tlic: 
i^t,\vnsw(Kjd M^iUV speakers are .<;man 
j.-nouprli to he liidd.en r>ut 'if rfi^rtit b>]]ind 
a iji^ich, and handsome enoai;h to he in 
viow, Thu M."»0\V' sysJtemJS in a stereo setup 




will ha.ndle 05 watts of program material 
and disper.sion with the reflectors shown it; 
ISO cleg. Impedance is 16 ohms. Each unit 
measuret? 20-h-i. X iC-in. ;< G-in. Price for 
the ^roOW is 3 'ID. 05 each in utility black or 
§o4.9 5 finislied in oiled walniu> liavcns- 
wood, AnnapoliSj Md. 

• PW- Stereo Receiver. The new Stereo 
Festival III by Harman-Kardon» Model 
TA.^iOOOX, is a versatile hlf?h fidelity music 
center for the home, It featxires separate 




AM and FM ttmer sections for standa\*d 
broadcast reception, an integrated FM- 
slerso adapter, two 25-watt amp'ifiers 
(music power), and complete control fa- 
cilities for TTionophonlc or stereophonic 
listeTking. The Stereo Festival 111 includes 



a d'ArsfOival tuning meter, separate toi^e 
control blend control, t^teren indicator 
U/rltts, front paiiel headphone receptacle, 
and nn illuminated pusbbuttou on/olT 
switch. Trice of the TaoOOOX is; $2i»0.^io, 
A wahiut enclosure, is available for 5'^9.;>:i. 
llavn^aiL-Karden, Inc., Plainview, I.onK Is- 
land, N\ V. C-5 

• Professional Turntable. Desii^ned tJ. 
«olve the run) hie problem highliK-hted by 
the intrndviciion of stereo broadcast inji', 
tlu> Fairehild Model 750 is clain^ed t^ l>c 
the first .10-iP., ^Vrfpecd^ belt-driven (nrn- 
tal^le utTered to the broadcast indnstj'y. 
l:nnjbU' is i.^o db below a. 1000-cps sit;;nal 
nt o cm/sec. Wow and liuiter are bekiNV 
O.iJii per cent, clearly ludicatint;- the ^id- 
vaiUain-cs of a belt drive. On r.he H^Uu-r 
l\and, one of the m:nn disad va o [aj^us rif Ihe 
belt drive, iitrctChinE;- of tlie belt, have been 




idiminatcd by the use a 2-spced synchro- 
nous motor. Also, speed chan.ti^e can he 
acoomp3i.<^hed while the Lurn tabic is re- 
volvint?, and is sviniclCTitly quiet to permit 
ojieratioii ^-ery clotse to op^n studio niici'o- 
]>]ujnes. Other features include a 3^i-lb. 
aliiminnm-nned platter and a front drcyy;- 
plate for mount [nj? conirol>^. SSein i-a\ito- 
matic opcratinn is available with tlic use 
of tlic new FairehiJd "Tliird H:ind/' an 
automat in atti^niiator. Tlie i>rice of the 
ti]rnt:ible Unit On a ton plate is SlSil.OO, 
and in a cabinet (illustrated) 5050.00. Fair- 
child Rc^'ording Equii>mnnt Corj),, Loni: 
I inland City, X, V. C-6 

« I'M- Stereo (Multiplex) Tuner. FeaturipL: 
a 1 root-panel switch for the mxiltiplex ser- 
tiou, the J.jat'ayette J.^T-TO() indicates sten."i 
by means of a front-panel light. The FM 




nii'cniti'y inclndps a. lo^v-noi.*;?^ front, end 
with triodc niiicer followed by donblir- 
tuned dual li miters and a wide band 
Foster-Seeley discrimiTiator. Separation is 
given as db at iOO cps and harmonic dis- 
tortion i.s less than I per cent from E>0 cps 
to 1:1.000 cps. Over-all frequency responee 
is within 1 db from 50 cps to 15,000 cps. 
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Hermon Scott 
could make 
this new kit 
for *30 less, 
If... 



Hermon Scott "aced a basic choice . . . bring out his new 
LK-48 amplifier kit at $124.95 or nnal^e it to sell tor $30 less 
like many other amplif er kits. Alt his engineering depart- 
ment had to do was make a few connpromises. 

The LK-48 is rated at 48 watts. By using a smaller power 
supply, ordinary output transformers, and pushing the 
oulpLit tubes to their Unfits, the amplifier might still pro- 
duce 48 watts at 1000 cycles where many ampf fler kits 
are rated. But measured at 20 cycles, where Scott en- 
gineers feel power is really important, output would be 
down considerably. fSIo compromise was made. The 
LK'48 ac/aa/yy produces 28 watts per channel at 20 cycles, 
and delivers full power throughout the audio range. 

Many kits use a one co^or instruction book. Hern^on Scctt 
decided to continue to use fuil color to insure factory- 
built performance^ even at the hands of a novice. 

Important Scoti engineering extras like the aSUaluminum 
chassis, DC operated preamp heaters and unique hum- 
null balancing could have been eliminated. Hum would 
have been audibly higher and distortion at levels normal 
to many kits, but Hermon Scott telt thatthe kit builder was 
entitled lo the same performance he has come to expect 
from Scott factory-wired units. 



Yes . . . Hermon Scolt could have made the LK-4S to sefl 
for $30 less . . . but it would have meant compromising 
life-long standards. This is something he would never do. 
You can choose any Scot! kit with complete confidence 
— the LK'48, the LK-72 80 watt complete stereo amplifier, 
the LK-150 130 watt stereo power amplifier, the LC'21 pro- 
fessional preamplirier, the iLT-IIO multiplex tuner, LT-10 
FiVl tuner or the LM-35 multip!ex adaptor. These superb 
kits have all the features and perfonr.ance you've come 
to expect from the world's leader in audio engineering. 



* H.H. SCOTT 



H. H. SCOTT IMC. Ill P&wdcrmill Rd., M.iynard, Mass. Dojjt, 035-03 

Please rush me your new full-color brochure telling 
about Scott's ft'll line of superb stereo kits. 



Nd/ne. 



Address. 



Exporl; Morhan Exporling Corp.^ 458 Sroadway, N,Y,C, 
CjnaJa; Atlas R.TdLo Corp.. 50 w/mgold Avo., TorontO- 
Pnces 5l<ghtly higtujr West ol Rockies. 
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www.americanradlohistorv.com-' 



GRADO 




^^Fantastk sound, equdt to the 
finest tape I have ever heard." 

The new GRADO STEREO CAR- 
TRIDGES represent a mafor step 
forward in bass depth and solid- 
ity, in mid range detoil and In 
high frequency sweetness and 
smoothness. The complefa lack of 
shrillness and stridency is most 
refreshing. 

All GRADO cartridges are ex- 
tremely rugged and not magneti- 
cally attractive. They are ideal 
for record changers. 

Gentleness to records and the 
didmond stylus is proven by the 
following fact: 

ONLY GRADO GUARANTEES ITS 
DIAMOND STYLUS AGAINST 
NORMAL WEAR FOR A PERIOD 
OF 5 YEARSJl 



SenQlor Sterfto Coftfiige %24,95 

Qmk Slmu Ctrrfridge $37.50 

Loboratory Stereo Cartridge $49.50 

Laboratory Sefies Tone Afm S39.50 




For further detqili write t<^! 

GRADO LABORATORIES, INC. 

4614 7rh Avenue Brooklyn 20, New York 
Expojt-S^niontrite, 25 Wo/ren St., N.Y, C. 



The LT-700 Is handsomely styled In cr^am 
and brushod-brass finish on the front psLnel 
and Is set In fi, beig-e-fmlsh vinyl enclosure. 
Price of the LT-700 la $124.50. Lafayette 
Kadio Electroics Corp., Syossot^ L. I., N. 

C-7 

« Antomatio Level OontraL Incorporating 
the most rec^ent advances in solid state 
and computer technology, the CBS Labora- 
tories "Andlmax" automatic level control 
device automatically maintains maxi- 
mum modulation or recording level. Audi- 
max Is oitaved in two models: AudJmax I 
employs a "platform" concept vrhich auto- 
matically readjusts the gain "platform" to 



input level drops below a preset level. Thi« 
unit is intended for FM broadcasters, tele- 
vision, motion pictures, and public-address 
systems. An Audimax stereophonic adapter 
is also available to provide for precise 
stereophonic coupling of two Audimax 
units. CBS Laboratorles> Stamford, Conn. 

C-8 

# lOO-Watt Compldta Stereo Amplifier, E>:- 
ceptionally high power and flexibility 
which makes It equal to many separate 
units distinguiJShes the new H. Scott 
Model Among the features of this unit 
is the patented "Dynaural Rumble Sup- 
pressor" which removes turntable or rec- 
ord nimble during playback without loss 




a new level when the Input levels shift to 
a new region. This unit is intended ex- 
pecially for broadcastine, recordine-, and 
background music systems. Audimax II 
incorporates, in addition^ a ''gated eain 
amnlifier'' which maintains a constant *rain 
that bridges the program lapses when the 



of audible music. Each section delivers 50 
watts IHFM from 20 cps to SO, 000 cps. A 
variable phono level control permits pre- 
cise matching to any phono cartridge or 
tape deck. Other features Include a stereo 
selector switch, a front panel stereo head- 
phone output, and a derived "center chan- 
nel" level control. H. H. Scott, Inc., ^fay- 
aiivd, Mass, C-9 
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2. THE AUTOMATIC ARM 

A good many years ago, I decided that 
eventually the phonograph arm was going 
to get smaller and BinalleFj as pickup ele- 
ments grow lighter and more delicate^ un- 
til it would fiomehow resolve itself into a 
puroly automatic tracking device — a mini- 
changer that would eliminate tlio eoarae 
human hand altogether, Wellj it's funny, 
but it hasn*t happcucd. 

For one thing (speaking superficially), 
the age-old half -in eh mounting center for 
pickup cartridges, dating back to the early 
crystal period in the 1930*a. still sticks 
with us today, carrying with it the neces- 
sity for a large '*head'* on the arm, its 
minimum dimensions determined by the 
need for interchangcability between car^ 
tridgc morlels. There are ' big cartridges 
and small ones, hut all of them toe the 
half-inch line in this particular respect — 
except for a few special models that have 
now and then broken away, such as the 
Pickering Uni-Pciae or the Sliure Studio 
Bynetic, 

Thus today virtually every arm still has 
a very swelled bead. And a big hca(i fend 55 
to require a fairly big arm to support it, 
if only for looks. Not too many recent 
arms have .sported big heads on spindly 
"necks/' though from an aeafchetie point 
of view the thin-tube type of arm, done 
rightly, can be handsome. 

Three-Way Designing 

TJie technicians will be screaming at me 
here that aesthetics come last and what 
counts isn't arm size at all nor even the 
head size, but those much more vital basic 
parameters that go along with all these ex- 
ternals — arm mass, tracking geometry^ the 
aasorted weights, clragA and inertias, bcth 



verticil] and lateral, that must be balanced 
against the changing meclianical param- 
eters of stylus design within the cartridge 
itself. Eight! I'm not dumb enough to by- 
pass such considerations (out loud). 

Nevertheless . . . the total consideration 
in an arm does involve three major factors^ 
only one of wliicli is Strictly a matter of 
engineering performance. The pickup arm 
is designed for people and for the home. 
Aesthetic appeal may be the last factor of 
importance but it's there just the same, 
and permanently. And there is that even 
more important human factor^ increasingly 
our concern these days^ the cj'berneties of 
the design, the human engineering, Your 
arm must be developed, you see. as part of 
the human machine with which it will op- 
erate ; it must be "coupled" to human en- 
ergizing motions and to human thinking 
and habits. Since we haven't yet been able 
to redesign the human arm itself, and in 
particular to miniaturize it^ we seem to be 
more or less permanently stuck with its 
macro-energy and its relatively coarse 
movementa, as a source of motive power. 

If you ask me, that is really the basic 
reason why wc still have the big arms and 
their swelled heads, though PU admit that 
the geometry of the 12 -in. LP record has 
a wee bit to do with it. 

In a way, yon can think of pickup arm 
designing (cartridge taken into considera- 
tion, of course) as a kind of constant 
juggling of various methods of suspension 
and of motion, to see which one works out 
best at a given time, for a given set of 
factors in relation to the uuehangeable 
human being, Ecmcmber the 6-oz« ECA 
magnetic pickups of around l^ZQH I used 
one. When those beasts went into operation 
via the hand the main danger was the 
)ieedle — and the danger wasn^t to the sty- 
lus. You could stab yourself ^-au^ deep 
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with no trouble at; all. You couUl Also stab 
tbe reoordj breakiug the point or digging 
holes. Once on tho disc, Iiowever, the arm 
didnt rfially present mweh ol a tracking 
problem. It had to truest, with all that 
weight, and no two ways about it, so long 
as the shellac record was in one piece. 

And then there was the first "light- 
weight'' amis, along just before the war. 
Point pressure waf? reduced to an uncanny 
lightness — one ounce. I evolved a standard 
test method for ''neodle'* pressure in those 
days, Xrift the arm by lifting the stylus 
point ^vith the ball of a finger. If the point 
drew bloodj the pressure was too great. If 
it merely pricked a bit, it was all right. 

If you think back over this long period, 
you*ll find the basic thinking for eaeh de- 
sign more or Jess as I have described it. As 
the designer works out his foruxulae or fol- 
lows his intuitions and brain. storms, adjust- 
ing the angles, the weights and the counter- 
weights, the pivots, bearings, springSj scales 
and, of course, the aesthetics, he must think 
inevitably — first get it to work with cur- 
rent equipment; then get it to work with 
people J who are always "current;'* and fi- 
nally, make it pretty. This tripartite op- 
eration brings up something different eaeh 
timo the changing factors are lined up for 
a new look. 

Eaeh advance in cartridge construction 
means a new set of readjustments or re- 
desiguings in the arms that take the car- 
tridge. Stereo, for example, produced the 
biggest disruption in arm design since the 
beginning of phonography. We aren't yet 
entirely recovered, after a good three years, 
from the fuss stirred up when vertical car- 
tridge response was added to lateral. Arm 
after arm has appeared, or reappeared 
modified; type after type has been tried; 
old types like the once-popular viscous- 
damped mono arm liavo been largely re- 
tired, or drastically altered to meet the 
new needs. New sorts of arms have turned 
out to be best for stereo, 

A small repercussion of a typical sort 
comes to mind. A year or so back I got a 
new arn\ to try o\it — I won't name it now, 
having more to say about it later on. Just 
lately I mounted that arm in a new set-up 
Lo take a braiid new eartridge put out by 
the maker of the otdi itself. Well, there 
was only about a year's time-lag between 
the two, but the new cartridge was so light 
in weight that the arm wonldn^t adjust to 
it and proceeded to float happily iu mid- 
air! Obviously, the company had not fore- 
seen its own cartridge when it designed 
that firm— thou^-h I suspect minor changes 
have since taken cure of the difference. I 
strapped a penny on top of the shell, to 
bring it down to earth. 

Grado 

And so, with these general thoughts in 
mind^ I turn to mention of an interesting 
arm I've used for these last several months 
m my mum listening system, the Grade 
arm, plnn its complementary Grado car- 
tridge. (Bless me, I can't figure at this 
point which of the Grado grades this one 
iSj but I think it's the bcst^ out of three. 
No identification on it. Anyhow, it's small, 
strictly rectangular and a soft gold in color, 
with a very compli.^nt stylus, emerging 
from a protective rubberish guard.) 

Lot me talk of the arm — but 1*11 have to 
say in passing that the Grado cartridge is 
one of those that just plays and plays, pro- 
ducing top' quality sound for me without 
any complications at all. If it varies from 
other top cartridges, it is in those micro- 
respects that fascinate hi-fi listeners but 
tend to aftieet musician5^ jn tliat they like 
their muate the bette-x^ or praise the record- 
in gj or the ampiiOer — even the performance 



itself. "Wow— what superb Bach!,'' they*ll 
enthuse. And all the time it was just the 
cartridge, doing a superb job. What else 
is a cartridge for. 

The Grado arm takes all standard car- 
tridges in its tricky bottom-mounted car- 
tridge chassis, made of milky nylon plastic 
with four doll c ate fiugcrs for the silver con- 
tacts. You place it under the end of the 
arm and screw it tight upwards via an over- 
head knob. Good system, though you can't 
sec what you're doing very well, if you 
ever want to. (Use a dentist's mirror?) 

This arm is the most practical and in- 
genious version of the increasingly popular 
dynamically balanced arm I have yet run 
into. Tor one thing, it is small — unusually 
so. It fits right into an old changer box of 



mine— where the last arm I used had to 
have a hole cut in the side of the box to 
let its rear overhang out. Shorty and also 
surprisingly simple, considering the variety 
of adjustments the arm provides. The arm 
itself is made of wood (walnut. I think), 
for n on resonance. The rear counterweight 
is massive and heavy, projecting only a 
short distance- it slides easily, with a 
knurled knob to hold it in place for tlie 
fore-and-aft equilibrium that is the special 
feature of this type of arm. After mount- 
ing, and insertljig the cartridge of your 
choice, you first set this rear weight/The 
cartridge sits in mid-air, balanced. (Same 
general system on numerous other arms 
today — Empire, SME, ESL, and so on.) 

Tlien you proceed qiiickiy to the side- 
wise balance: Grado uses a very simple 




A recording studio in a suitcase — i\i7^\'& how Norelco "400* 
owners describe this most advanced (and most popular) self- 
contained stereo tape recorder, versatility: 4-track stereo 
recording and playback, as well as 4-track monophonic re- 
cording aad playback, at any of its 3 speeds, frequi-ncy 
rhsponsr: at IVi ips, 50-18,000 cps; at 3^4 ips, 50-14,000 
cps; at VA ips, 60-7000 cps (yes, m response at 3^ ips is 
actually equal to or wider rhan the response of most other 
machines at IVj ips)! ^professional extras (at no extra cost): 
mixing, monitoring, sound-on-sound facilities and the Norelco 
' stereo dynamic microphone, signal-to-noise ratio; 48 db or 

better, wow and flutter: less than A 5% at 71^2 ips. cross- 
talk: 55 db. HEAD Gap; .00012". audio FACtLiTiGs: completely 
self-contained, including dual recording and playback pre- 
amplifiers, dual power amplifiers and two Norelco wide-range, 
stereo-matched speakers (one in the detachable lid). For com- 
plete specifications^ write to Norelco. In the meantime, sec 
and hear the '400\ The recording studio you can carry is now 
available for immediate delivery. 

High Rdeliry Products Division 
NORTH AMERICAN PHrUPS COMPANY, INC. * 230 Duffy Avenue, Hleksvllle, L.I.,NiY« 
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IT'S 

SOUNDCRAFT 



VKOm HETflO eOLDWTPl-MATER SAjUuil. qRONSTOH^S PHODl^CTIOtf OF ' KIKC Of KlN^^^' 



IN inc 
BREAT MOTION 
PICTURES! 




Today's great motion pictures depend on extensive stereo tecimiques and 
effects. To achieve them, the industry turns to the one manufacturer whose 
products consistently meet their most critical demands— Soundcraft. The sound 
you hear in MGM (Camera 65), Todd-AO. Cinemascope and other great wide 
screen producions is reproduced on Soundcraft magnetic | 
products. Enjoy the same superior performance and reli- 
ability in your own recordings. Switch to Soundcraft 
Recording Tapes now. Professional performance is the 
standard... satisfaction the guarantee! 



SOOHDCRAnk 
SflUHDCRAFT 
UHDCRAPT 
DCRUfT 
DCftAfT 
DCRAFT 



«»»SOUNDCRAFT 

l^3\n Office^ Great Paslurc Road. D^nbur/, Connf^cticut 




SOUNDCRAFT 



SEARCHING? 

If you arc tracking down a ttclimcal arciclc — 
in a current, or even not-so-currcnt, iisuc of a 
magazine — do it the cdsicsi wdy with 
LECTRODEX» the original r:idio-elcctronic 
maga'^inc index. In only iminurM you can locate 
the sub/ect you wjnr, and it costs you only 
pennies per issue of LECTRODEX. 
For more than ^ decade, librarians, enfiincers 
teachers, students, researchers, hobbyists and 
technicians in the r;tdio-TV-clectronic 5clds liavc 
referred to LECTRODEX for information about 
articles from ampl)6ers to zencr diodes. 
LECTRODEX covers more than twenty-five publications 
in the radio and electronics fields and is published bi-monthly 
as a cumulative index throughout the year with the 6th or last 
issue as an Annual which may be kept as a permanent record 
all radio- electronics and reUted articles published that 



of 

year. 



IeOIoDeX 



Available by subscription only: 

One CO Year %>m - - - Twa (2) Years 



LECTRODEX 

P.O. Box 629 
Mincala, New York 



SubscripHon Rates: U.S. & Possessions $3,00 
far six issues: 55.50 fcf twelve issues; all 
other courhtries 53.50 far six issues. 



Please enter my subscnption for LECTRODEX. 1 enclose S, 
for a issue subscription. 



Name 




Address 
City . . . 



Zone 



State 



]Hi:lt3 sliding weiglit on a track to the riglit 
ol= the main arm, with a setscrew. Tor this 
ridjustment you tip the whole tunvtahlc 
'wiiv over, then bahmce the side pull (ll0^r 
a pai ti:il dOAvii-pull) oi! the offset head and 
carr.ridKe against the sliding wci^jht. Again, 
fianie idea in the otW(>r arms, bu this ouo 
is undeniably eonvouient and easy to ad- 
;just. 

Finally, after haboicin^ both ways, you 
tiini a siniill knob over the arm pivot and 
the third major adjustment, stylus force, is 
made via w spring inside. Also sinnlar to 
other arms of this" general tyyie, 

Jt would 1>C nire if someone could devi^^e 
an ' ab^^olllte'* ^icale of /^rams for this type 
oi; sprijiff stylus ad.^u:^Cment. But that, I 
tear, is impossible unless all cartridges are 
standardized at idcutieal weights (and all 
springs made to pull at a pcrmanentlj 
.standard tensioUj another unlikelihood). 
As with other arms, you must mea^?urc your 
own stylus force at this stage: but Grado 
tiiCij to help via one of thoHu xibiqiiitous 
penny balances. For onee^ Mr, Grado be- 
comes imprecise, as I suppose he had to, 
pennies being pennies. It says pcuni(^s 
equal 1 granu Each additional penny 
equals 1 gram. 4 pennies equal 3 grams/' 
Baffled by lb in arithmetic^ I went out and 
dug up my old Audax stybis-toreo mciiH- 
nrer. the one w^ith the IxtUc doiiut weights. 
ISTo pennies, thanks. 

Tliere are still other neatly designed ad- 
justments, once and for all, on this Grado 
arm — I forgot an important one, a sliding 
uLotion at the cartridge mounting which 
allows you to eon tor the stylus tip exaetly 
at the optimum point for best tracking. 
Excellent idea, and it should be provided 
on all general-purpose anus. 

Ill use (after these pveliminarieiji), 1 
found the Grado to be cybernelically jiear 
ideal for its type^ A neat little arm reatj 
for instaiLce. in the right plaec^ with a 
small magnet monuted in the arm itself to 
hold it down. Unlike other magnetic arm 
rests I've tried, this one cannot bonncOj a 
dangerous habit when the magnetic pull is 
sidewise and unaided by more eonvenlional 
liolding power. This arm drops downwards 
into a rectanglar socket that Jnst fitsi the 
magnet merely serves to hold it liglitiy in 
place. Excellent. (But the magjiet kept 
coming loose. I re-stuck it with rnbbcr 
ecment>) 

The other vital clement in arm handling^ 
the lowly tinger l\ft^ is also exactly "right" 
here — where iu so many fancy arms it is 
overly complex, clumsy, fussily delicate 
and/or badly placed. The simplest is really 
the host, just the old-fashioned carved 
hook, for one fore -linger. There isn't any- 
thing better. 

Only cue miiior problcnr turned up. an 
easily repaired defect. The cartridge at 
[i r.s t produced on ly on e <di a n nel an d for 
awhile I thought I was up against some 
more of those Canby gremlins. Couldn't get 
a peep out of the other half. It turned out 
to be a slight warping of the plastic con- 
tact fingers on the cartridge mount. Com- 
mon enough in this sort of material and 
>iot hard to remedy with a bit of warmth. 

I think the most impressive aspcet of the 
Gr/ido ar)Tij over and beyond its compact- 
nesx and its ease of adjustment^ is simply 
a feeling of .security that it provides in 
actual use. Not easy to i^in down, for it ifi 
a result of many factors; but the over-all 
lightnes.s of mai:s ha.s to do with it. No 
big hunks of metal swinging dangerously 
around, no long projections to snag, no 
clumfiv or over -delicate handling fa el li ties. 

If you wani a short arm. if you want 
iu particular an arm that goes easily in a 
small cabinets a tight corner, a e ramped 
work space J yet lias "everything," fchit? 
Grado model is surely for you. 
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ELEaRONIC ORGAN TONE GENERATORS 

(from y^ofjr 3.^) 

S. Alrni Doufflas^ '^Jf^rcqucDcy divisioii organ." At;dio, SeptL^iiilxjr and Ootoljer, 
circuits i'or luusicnl instniTuciits/* Elec- 

Tronic EncnnGcrmg^ ^cr^tcmhci- lOCiO ^- ^orf;^ ''Eloftronie organ ii^c's 

_ ^ ^ ' ' nenii tone ^fCiieratov.<^." incctroni<:.<i, An crust, 

i). J?. H. Doi-f, '-Tli^^ Conn electronic > ' 



ALIF.N 



COMN 



arcTSo- 
vcrcE 



'/OOEL 

T-.U ORGAN E Tie 

^-\%, b, SHERATON 

^C-l, TC-i 

WODcLS 5A, lOA 
30, i5 BESieS 51 

710 ARTIST ' 
310 CLASSIC I 
8^ SUPc^ CLASSJC \ 

5-10 I 



BARON 
3ARONESS .' 



fUCTRONIC ALL MODELS 
OJiGAN A^TS 



52! 

731 
741 



GULa■::A^JS^M 



ALL 

SELF-CONTAINEO I 
CHURCH ' 
HC/^E \ 
CONCERT 
cXrFiA-VOICL I 
CHORD \ 
SPIMfT ' 

7.0s i 

260 

2<i>i I 

2B0 ^ 

285 ( 

270 1 
27t 



CONSOLETTE I. 
CONCERT 7. 



GENERAIO?. 



VOOlflED 
HARTLEY 



VODIFIEO 
HA;!rLEY 



WODI,': lED 
HARTLEY 



MODIFIED 
llARTLIiY 



MODIFIEO 
HARTLEY 



WAVE SHAPE 
SINc WAVE 



5A^.VTOOTli- 
SrNF '.7 AVE 



SAWTCO TH 



PSE-RECORD:D COiViPLl;-: 

AJR ORGAN 

SOUNDS 



WODf.^rED 
hARTLEV 



MODIFIED 
HARTLEY 



W.ODIFIED 
HARTLEY 



TLLCTKO- 
MECHANICA 



V.ODlElf D 
HARTLEY 



AIR O.RGAN 
50UMDS RE- 
CO.RDE D A^ 
OPTICAL 
PATTERNS 



SAWTOOTH 
3. 

SINE WAVE 



SAVVTCOT.^i 
SINE WAVE 



GROUNDED SAV/TOOjH 

a ATE 

HARTLEY 



VODI^itD 
GROUNDcD 
PLATE 
llARfLtV 



INDIVfDUAL KEYED ?[.ATE 
OSCaLATOJlS/ OSCILLATORS 
NOTE 



TSIODii 
□ IVISJON 



INDIVIDUAL 

OSCILLATORS/ 

NOTE 



KCYLD FLATc 
OSCILLATORS 



CONT.'NUO USLY 
aUNNiNG Ofi- 
CILLAT0R5> TOP 
OCTAVE DEftrVED 
CY DOUBLING, 



■Ml ON TU[^ 
FREOUENICY 
DIVISION 



'NDlVl£)UAL 

OSCILLATORS/ 

NOTE 



TRANSISTOR 

INDIVIDUAL 
PJCK-UP COIL 
rOJl f-ACH 
NC T£ 
SEPARATE 
OSCILLATORS'' 
NOTE 

T»ANSISTO-* 



DISTINCTIVE 
l-IA//,VOND 
TONE 

^OWE TOSJE 
SHARING 



NEON TUBE 



NO POWE^; 
FROM 

OSCILLATOR. 
EXClTif^ LA\\PS 
AND PHOTO 
Tue:S FOR 1? 
TONE GENE.RATOfiS 
MUST VS: CAJlfFULLY 
MATCHED. 



? NEONS USED 
FOS FREQUENCY 
SrABILITY 

TOP NOTE IS 
KlfiST HARMONIC 
OF FUNDAMENTAL 

1. POWER TAkCN 
ffiOM OSOLLATOR 

2. NO POWER 

ta;<en from 
osciuato-^ 

3. vacuum tube os- 
cillator reouires 
^.eguLated top 
note comes from 

VACUUM- TUBE OS- 
CILLATOR, 



Table. 2. Choracteristics of fypkal tcne generators. 



THIS MONTH'S COVER 

Tlvc owiKT of ill is system. Franoin 
Cohiguori, has (u>iiihined Jiis two Tnajov in- 
Icrcsts, art and imisio., in an mmsnally in- 
genious niaaner. A vesuient of ^Yest ],iOn<,^ 
Br;inoh_, N. J., Mv, Colaj^aori <^onstviurU>d u 
'^pietnrc wall'* with the paintin^js fiinfttion- 
hig HA doori^ i'OY the compartniGiits in which 
tiie liigk-hdflity component are in (muted. 
He tised the I'oJlowIn^ ^:(>mpoTicnts in iiis" 
system : 

Sherwood S-44fh> pyi;;im]>, W-l'^ijO \tn^\o 



Amplifier (not xSsihle) ;ind the S-.^OOd 

IIT FM-^itov<v"> tnnev (witli nti]Ui])lfix ) 
TolefiDikoii ]\(i)7 stci'eo tape voi^avrlcr 
Wen t h 0 V s K 8< ) 3 p vo i'e,«>.s i o a a I t-i i r a t a b h^ 

and pirkup .system 
-Ten son TRlOU fjpeaUer system (one on 

poICj the other is out of the pLf:turc 

area) 

Anothcn' intovesitja;2^ idea vovenled by the 
plioiog^-aph i<> ihe use of e^g se[>avat()rs on 
the stnrfaee behind the ''w:ilh" We nnder- 
staud (hey work heanti fully as b'ounr] itb- 
sorboT'Sf nn(l din'tiHLM's. 




Mixers aren't new. But one that will fade 
and blend two program sources with a single 
control is. That's one of the evclusive features 
on the new Harman-Kardon COMMANDER Series 
of public address amplifiers. Equally unique, 
yet typical of the exceptional value of this 
product groLfp is an Anti-Feedback Filter which 
increases sound output by 100% under diffi- 
cult acoustical conditions and Multiple Inputs 
for still greater installation flexibility. That's 
not all[ The popular priced COMMANDER Series 
incfudes features usually reserved for costlier 
"deluxe" equipment such as: master volume 
control; input for magnetic cartridge; outputs 
for tape recorder, booster ampiifrers and both 
25 and 70 volt speaker lines; locking covers; 
DC on filaments of hi-gain stages, etc. Get all 
the facts now. Write CommerciaE Sound Divi- 
sion, Harman-Kardon, Piainview, L.I., N.Y. 



j Send free defailecJ 


ca^a/ogs: Desk 3B j 


1 Name 




1 Address 1 


1 City 




1 


harman 


1 kardon 
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iiutticorc Sates Corp.^ 



Port Washington, KY 



For 



informalion, wrhe Department MC 12 
Circ\<i 66A 




\ "1 + 2" 

^mims CAaiNET 

MAGNIFIES BASE 



" I -(-2" — a new principle 
L|PB|ft| of low freQuency loading — 

l^^f f ustt ^peiUr back-wave entrgy 
to mulUply base rcsonancd. 

BREAK ■ THRU 



+2" gives you — 
i a small, compacf cabinet 
■ with outstanding base 

quality 

* dt a price you dre witting 
to pay 



SPEAKER DESIGK 



ASK YOUR DEALER FOft 
A COMPARATIVE DEMON* 
STRATtON of "l+rs" dra- 
matic tonal luperiorMy. In 
areas not fully represented, 
write for technical bulIeHn 
Ko. fi7. Representative in- 
quiries invited. 



138 Kurd Avenue Bridgeport, Conn 




HAROLD LAWRENCE 
On French Opera, Not Grand 



HECTOK Bkrlto;^ cMlletl it ''mnsic for 
pastry oooks and dressmakers." T\\^q- 
philc GauticT <iontemptuoush- dis- 
missed it as ''that wretched bastard form 
composted of t^vo incompatible elements^ 
in \N'hic]i the a tors excuse their bad act- 
ing by say inn; that they arc singers, and 
sing out of tune on the pica that they n.re 
lutora." 

The target of these mid other attacks by 
J^tU-cciiitury compoiiers and literary ^f^ures 
was the "op6ra comiqne/' a pecjliarly 
French institution that 13 often neither 
operatic nor comic. 

Teehnieally speaking, opera comique is 
f'pera with spoken dialogue. The form had 
its roots in the "vaudeville" and "pic^co k 
ariettes" of the early eighteenth century, 
its modern counterpart being the satirical 
review. Everything not specifically banned 
by the Court was fair game in these short 
plays with music; topical events^ fashions, 
the nottveaux riches, and celebrated per- 
sonalities (Cardinal ilasiarin was the butt 
of numercnii; i;atircS', which aC(]|uired the 
generic title of Mazarinadcs). I'^rom the 
iiJtart, opera co-unique ^ like the gay intcr- 
me2£i inserted between the acts of serious 
Italian operas^ was essentially a popular 
entertainment, quite apart from the opera 
of the "grand" variety, wliicji sets mytho- 
logical and historieat subjot-ts to appro- 
priately dignified nuisi(.\ 

The Preiich, who maintain separate 
though unequal facilities for their two 
branches of the musico-dramacic art, tra- 
ditionally enveloped the Op6ra in an aura 
of superiority'. Compo.scrs for the stage re- 
garded the Opera as their ultimate goal. 
Kven the most successful opera-comique 
masters longed to penetrate the confines of 
the Optra, where fluff and frivolity were 
spurned and noble nmsic and high-toned 
libretti enshrined. The Opera-Com'ujiie was 
to the Opvra what the Broadway musical 
theatre is to the Metropolitan Opera House. 

Oj)&Ta eomiqus wn?> the ragt of Paris 
during the years between the Restoration 
and the decline of the Second Empire. lu 
keeping with the growth of I^omauticismj 
it had lost much of the intimacy and sa- 
tirical bite of pre-l\evohitionaTy time.s, 
turning more and more to the typical melo- 
dramatic concoctionK of the period and 
straying far from home for its subject 
material. Sir Walter Seott's novels were 
wi d ely a da p ted by 0 pera-com iqu 0 lib ret- 
tists, and, as early as 17 D7, Cherubini set 
tlie tragic and gruesome story of Medea to 
music. The orchestra increased in size from 
40 players in 1790 to 70 some fifty years 
later. Despite this rapproGhement in text 
azid scope between tlio OpSra Comiqiie and 
the Op6ra^ the former generally retained 
ill approaeb and e:fecution a lightness of 



style that consistently avoided pretentions- 
ii(,^5 — ^v;ls sentimental but never pa- 
thetic ; its humor was down to earth, not 
epic; a >id phi lose p hi cal Overton c 3 were 
conspicuously absent. Looking over some 
of the optra& comiques of the period, one 
iM struck by the fact that there is very 
little real development of musical or lit- 
erary ideas. Each theme (or should we say, 
tune) appears briefly and, with a pretty 
(mrtsy- cadence, makes way for the next; 
as for the personages, they are shallowj 
stereotyped creations. The storms and pas- 
f^ions of Zampa, for example^ with its 
W^cber like string writing and noisy cli- 
maxes, are not to be taken too seriously. 
Nevertheless, there is much to be admired 
from a purely musical viewpoint. A lively, 
boulevard ier spirit animates the melodic 
line of an Auber scorc^ Boieldieu's orches- 
tration is often a model of clarity and fnll 
of piquant effects; and one finds numerous 
examples of elegant vocal and instrnmcntal 
\^'riting in the works of Adam and Herold. 

Today's musical public is familiar with 
the opi-ras comiques of these composers 
only through a handful of overtures which 
are included in "pops" concert programs. 
The near- total disappearance from the 
repertoire of thi.s large body of music con- 
trasts dramatically with the enormous and 
extended popularity which many of these 
works enjoyed during their day. Within 
two years after its premiere, Herold's 
Zampa (1S31) was performed in a dozen 
opera houses throughout Europe and in 
ilo s CO A V an d Xe w Yo rk ; B 01 e I d 1 eu' s La 
Dame Blanch/^ (iS25) reached the lOOO- 
mark at age fort^'j and many others 3ran 
over ii hundred performances. Berlioz, eon- 
fronted with defeat and frustration in Ma 
0 per atic car e c r ^ r e acted w i th cold f u ry 
over the easy success of the opera-comiq^ic 
composers^ although he was fair enough to 
credit some of them with originality and 
craftsmanship in orehr stration. 

In rneeiit years, quite a number of iGsger 
known 18th- and 1 0th -century operas have 
been revived, either in sttge or concert 
versions. As might have been expected, the 
majority of these revivals have consisted 
of obscure works by famous composers, not 
always a guarantee of liigh musical qual- 
ity^; e.g., BeDini's II Pirata. But this op- 
eratic archaeology has unearthed some fine 
music, such as Rossini*s Turco in Italia 
and Paisicllo*s Barher of Seville. 

Mid-19 th-century opera comiquei how- 
ever, like Swiss wine, does not export well. 
Do not blame it on the librettists. Eugene 
Scribe, who wrote nearly all of Anber^a 
books, was one of the foremost dramaMc 
writers of his day. What of the music? Of 
minor signiftcance in the history of opera, 
light in content and treatmentj designed 
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to *%pnter hs bourgeois" (to delight the 
average Padsiaii audience)— hardly 
quEilified retommendation. Yefc^ i£ Fra 
Biavolo is rcprc^sentative of the opera 
comique style of the mid- 1 SCO's, it would 
bO" a pity to banish such music forever. 
What JRoflgmi wrote of Auhftr coi>1d also 
apply to the best works of the leading 
composers in this carefree /fenre: "He may 
have produced light music, but he pro- 
duced it like a gre.it miisieian.^' 



LIGHT LISTENING 



(/roM po(/e 10) 



LrvJng Strrngsr Sou»h of the Border 

RCA Camden CAS 6B2 

We learn \\\ this releasie that a "Living 
Strings" orchestra Cfiii be assembled in Mexico 
just ns easily as one In Bn^^'land. This low- 
priced series (It is Jlsted at a national fisure 
of 52.&8) luis featured aome exceptionally flue 
performuncps in the past. Chucho ^arzo^a up- 
holds the bablt as lic conducts^ in an up-to- 
(\:ilG Mexican stodio^ Ills own arraugomcnts 
of Frcnesl, Besame Mucho, Poinciana aud 
other Hemisphere favorites^ There isn't a 
truoe of boredom in the playing of thesr niusl- 
olnns. They behave as though a si/eable break 
had cotnfl their way iu the form of an appear- 
ance on a major American label. The quality 
o£ tUc sound in thfa release just u[)out on 
a piir with so-so stereo discs selling,' nt regular 
prices. Definitely recommended for "budgeted" 
t>ackground listening. 



Norman LwbofF: S-ng> IVs Good For You 
RCA Victor LSP 2475 

Is tlic Norman Lnl>o££ choir being groomed 
for sing-aldnjj roleasey? JLuboff's previous re- 
cordiiijEjs on this hibel <^tre/^scd arrangements 
that Ii'igbUghted thft virtuosity of the choir. 
Xow we find Iho chorus occupied with a 
roster of tnnos dc>iis?ned to stimulate listener 
pardcipat^nn, 'Clip mnrvfl ijt; rrsrtln foly rlw^orfiil 
throughout Q lineup that riinjges from a Latin- 
paeed Hajipu Duys Are Here Again to swiuf;- 
jiig versions of / Got VUntij 0 yuttin' and 
It's a Good Buy. Listenera who object to tlie 
amount of reverberation found In some of 
the more fnmnui-' J^in^'-nlong albums tliiit 
have been dominnt iiig the mark^it find 
Utile fa\]lt with the trace of onho that is 
.su<Tge9(.ed in this disc. 



More Yves Montand 

Colombia WS 380 

Yvea ^fontand 1j:is been a Parisian music 
hall Jiivoritc for noarly two decades but }»ls 
mascuUiiC singinu stj'le didn't become a major 
attraction on domestic recordiug^ until he 
made hig first American movie. Heleascs by 
i^fontand on French Inbels first begiiu to <iaJrh 
on among collectors in tbi> country during 
the Fifties when singers such as Edith Plaf, 
Pataehou, and -Taenucline Francois wore dein- 
onscrating tliat Chevalier was not the only 
French vocal stnr of our generation. The turn- 
ing point in Montand's career was the one- 
Minn song and dance show he brougJit to New 
York in iOuO, only to discover that the gravel 
Id hia voice could also be turned to American 
gold. In his latest Columbia rLdea&e, a small 
combo accompanies Alontnnd in one of his typ- 
ical displays of vorsatility. There Is more ihan 
one echo of lOuropean nmsic halls In The 
Bilhao Song from Knrt ^^'e]l^s forgotten show 
"Happy Hind. ' A riovelty with sm oriental 
theme, J^'rotit Shatifjhai to Bangkok^ brings in 
the tinkle of temple bells and at least one 
recent movie is recalled in the theme from 
^'Goodbye Again." That new woofer may carry 
more coEvictiO" ry the distaff side of the 
family ivith this reh-nse, ^ 



FREQUENCY RESPONSE 

{from page SSS) 

riso Wmo — that is to say that it takes 
mro time for the voltage to rise from 
its zero level to ma:^:imum. However, 
when a square-wave signal is sent 
through an amplifier it will be found 
that a finite amount of time will elapse 
frora the instant the rise starts until the 
peak output voltage is reached. This is 
due to limited band with. This passage of 
time can be defined a.s tlie rise tijne. 
Aetually, the ri.se timo is conventionally 



— sAAAA/V- 



X 
X 



Fig, 8, C/rcult with high-frequency rolloff. 

defined as the time it takes the signal 
to rise from 10 to 90 per cent of its fnuil 
value. The passage of time is shown as 
t^ — tj^ in the drawing. 

Just what the relationship is between 
lisc time and the upper frequency limit 
ean be determined frr>m Fig. 8. We ean 
see that the upper frequeneies are 



AUDIBLY SUPERIOR.. 



. . . TRANSIENT RESPONSE ^ Unique fow \m\h\ single metal 
diaphragm system results in superior transient response and 
crystal cfear definilion at highest levels, Especlafly obvious when 
recording cymbals, trumpets or piano. 



. . . FREQUENCY RESPONSE — AT LAST, a condenser n>fcrophone 
WITHOUT high frequency peaks. Piano and voice are reproduced 
without shfilfness. 



. . , LACK OF DISTORTION — Signjffcantl^ lower distortion, never 
exceeding 0.3% at sound pressure levels to llSdB above 0.0002 
microbar. Impossible la overload condenser capsule. 



, . . FRONT'TO^BACK RATIO — Highest v/ideband rejection over 
the important midrange; at feast 26dB. Since directional patterns 
are varied acoustically rather than elcctrfcally, frequency and 
sens'tfvlty characteristics are not disturbed. 




UNEQUALLED PERFORMANCE 

The unique feature that makes 
Schoeps microphones superior to 
all others is its patented single 
metal diaphragm construction. Pat- 
tern switching [s achieved by alter- 
ing the acoustic chambers behind 
the diaphragm. This system guar- 
antees not only a smoother high 
frequency response but also a 
higher front-to-back discrimination 
in the cardioid pattern. 



GREATEST VERSATILITY 

Schoeps microphones are avail- 
able in two series. The CM 60' 
series uses a standard 6ALJ6 
plug-in tube. The smaller M221B 
series (Illustrated) features a 
number of interchangeable con- 
denser capsules. A full range of 
accessories, inciuding a unique 
MS stereo adapter, makes 
Schoeps the most versatile 
microphone in the world. 



Schoeps is the only condenser microphone approved for use by 
the entire French radio and television broadcasting system. 



Actual Size 



-1^ 



COMPARE THE SCHOEPS 

You are cordially invited to try the Schoeps microphone on location 
or in ywur own studio. We are confident that you v/ill find the 
Sclioeps system vastly superior to any condenser microphone. 
Write cr phone for a demonstration. Literature is available on 
request. 

INTERNATIONAL ELECTROACOUSTICS INCORPORATED 

333 SIXTH AVENUE NEW YORK 14, N.Y. 212 WA 9 8364 
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No. 120 

THE 4th AUDIO ANTHOLOGY 

$2,95 Postpaid 

Thii is tte biggest Audio Anthology ever! 
Contains a wcahh of csscniial higli fidelity 
know-how in 144 pages of complcce arti- 
cles by world-famous authors. 





^Hhebest of AUDIO'' No. 124 

A new compendium of AUPSO knowledge. 

Here is a collection of the bcsi of AUDIO-The AUDTOcIinic 
by Joseph Giovanelli.. .noted audio engineer and the origuwl 
high fidelity answer~man-EQUlPME^T PROFILES edited by 
C. G. McProud... Editor of AUDIO. Here is a wealth of hi-fi 
and audio information. Answers to the most important issues 
in high fidelity and a valuable reference on the performance of 
leading makes of high fidelity components. Volume I $2.00 



the 



bookshelf 

A convenient service /a AUDIO 
readers. Order your books 

leisurely by mail—save time and 
travel, we pay the postage. 



NEW! Greatest Reference Work on Audio S, HI Fi No. 1 23 

"The AUDIO Cyclopedia" by Howard M. Tremaine 

l/p to the tninute, includmg stereo! * ^^ao page. 

« 1600 illuslrations 

Here is one >single voiume with the most comprehensive cov- 
erage of every r^hasc of audio. Concise, accurate explanations 
of all audio and hi fi subjects. More than 7 years in prepara- 
tion-the most authoritative encyclopedic work with a unique 
quick reference sysiem for instant answers to any question. A 
vital complete reference book for every audio engineer, tcch- 
liician^ and serious audiophile. $19;95 



No. 115 

McPROUD HIGH FIDELITY OMNIBOOK 

prepared and edited by C. G, McProud, 
publisher of Audio and noted authority 
and pioneer in the field of h{fih fidelity. 
Contains a wealth of ideas, how to 
what lo's and when to*s, writ:en so 
plainly that both engineer and. layman 
can appreciate its valuable context. 
Covers planning, problems with decora- 
tion, cabinets and building hi-fi furni- 
ture. A perfect guide. 52.50 Postpaid, 




No. T12 

TAPE RECORDERS AND TAPE RECORDING 

by Harold D. Weiler 

A complete book on home recording by the author of 
Ihgh Fidelity Simplified. Errsy to read and Icani the 
tcciiTiiqucs required for professional results with home 
recorder.*. Covers room acoustics, microphone techniques, 
snund c/Tccts, editing and splicing, etc. Invaluable to re- 
cording enthusiasts. Paper Cover $2.95 Postpaid^ 



HANDBOOK OF SOUND REPRODUCTION No. 110 



by Edgar M. Villchut 

Rijihl up 10 date, a complete CDursc on 
sound reproduction. Covcra everything 
Jr-Mr^ the ba^ic elements to individual 
char^iprf of eacb ol the important com- 
ponents o{ a high fidelity system. $^.7ij 
Postpaid. 



SPECIAL! You pay only $2.75 for this 
book when you order \\ with any other book on this page. 





MONTHLY 
SPECIAL! 


Save over 50% with this collection of AUDIO books. 
4th Audio Anthology ($2.95) McProud High Fidelity 
Omnibook (.$2.50) best of AUDIO ($2.00) Tape 
Recorders & Tape Rccordincr ($2.95) 

TOTAL VALUE OF ALL FOUR BOOKS $10.40 


SAVE 


Your cost ONLY $5.00 POSTPAID 


$5.40 


This offer expires March 31, 1962 
Good only on direct order to Publisher 
CIRCLE OS200 



AUDIO Bookshelf 

RADIO MAGAZINES, INC., 

P.O. Box 629, Mineola, New York 

Please send me the hooks I Kave circled below. I am oricloslng the 

full remittance of $ ^ (No CCD. or billing.) 

All U.S.A. and CANADIAN orders shipped postpaid. Add 50<? for Foreign orden 
(sent at buyer*s risk). 



BOOKS: 



NAM£_ 



110 



112 



115 



no 

ADDRESS 



123 



124 aS200 



CITY. 



ZONE STATE 



NOW 
YOU CAN BUILD 
A FINE 

FOR ONLY 
.mmm.. «550 

^ \ 
* \ 



IhniEied by somo t.'Oii;ii>-in;itioii (.s) siinil^ir 
to that sliOAvn. Here^ the eapadtoi- At 
the output results in a, roUoif. Tho tio- 
ffLiciicy at vA\\<f\\ tlic gain is down 3 db 
IS 1/2^RC. This Citn be seen when ^ve 
€^)n5^tI^^r the /lotwufk u volta^^e dl- 



1 



The ont.pvit is db down when the dr- 
iiotninator is equal to :/ -i or jo^HG = j. 



X<*w ae^sume that tlic Icadin^,^ cd^i^^c of a 
square ^Vi^ve enters the i\et\vork shown 
in <^ansin<r the capacitor to charpfe 

gradually, Tho equation for this netwoi k 
is 



hut 



therefore 

A solution^ to this equation is 

e, = Eil-e-'^^') Kg. (75) 

wherfj «o is the instantaneous voltage 
across the capaoitov at any Tuoinent of 
time after the leading edge of the pulse 
has been applied, K \h the final voltage 
atter an intinite tune, and e is a constant 
eqnal to 2.72. We can now find the thne 
it takes for the voltage to rise from 10 to 
,90 per eent of its final value. 

convenience^ >t iis assume that E 
in Eq. (^5). the final voltaj^e across the 
capacitor, is 1. At the 90 per cent por- 
tion of the final voltage, must be equal 
to O.D. SnKstitiiting the^e into h'q. (15), 

Putting tliis into lot^aritlnnic form gives 

lorj^0.1=-(/RO 
- RC log/}. I = t = 2. 3 no lof),J)J 

(for h>g, = 2.'no(jj^) 

i = -2jmc{- 1,0) =2. sue 

Eq. (IC) 

The iunrt that it takes the voltage to 
reaeh 10 per eent of its fnial value, can l)e 
found hv substituting 0.1 for in Eq. 

0.1'-^ 1(1-6-''''''') 

Putting this into logarithmie form gives 

logtOM= t/RC 
- RC lofj,0.9 - t = -2.3RC log, ^0.9 
t==-2JRC{- 1 + .Or^i^) - OJ.05RG 
Eq. (17) 



^ See Appejidix. 



The tirne required for the voltages to 
i'i^o f.rr.m 10 to 90 per eont of full va.uc 
is the difference brtvroen Eq. (./6') nnd 
{J7). 

Tin\o-/,. - (2.::- JOr>)RC 



2J I I 
— for (0 = - — 
\ RC 



The frequency wliere the resp^^nsc is 
down 3 db i.s then : 



Eq. {IS) 



Equalion (18) will yield tlic 3-db point 
for trccjueiiey respoJJse at tlie high end. \ 
This equation will give the 3-db point 
from actual men.suroinent, whereas Eq. 
(12) will give the point from component 
calculations. 

Un for tana tely» tl>e rise- time measure- 
ment Ciuinot be readily made on all o.scil- 
loscopos found in the average labora- 
tory : it must be niado on scopes in Avhteii 
the horizontal axis has l)cen calibrated 
in time. Only on these more e.\ pensive 
types of equipuK-nt can this test be made 
aceiivately. 

While on the topic of 'scopes and 
.square wave.Sj it .should be Jioted that not 
all oscilloscopes are capable of properly 
reproducing .square waves. Wide-binid 
d.e. "scopes best suit the task of observ- 
ing all kinds of square-wave responses. 

Measuring Preamplrfiers 

In general, the test procedure and 
setup lOr measuring a preamplifier is 
identical to that shown in Fi^. 4 One 
iniportant exception nnist be considered. 

A 16-olnn load lias been placed at the 
output of the power amplifier. This is 
an extrenndy low impcdanc(;. Any nor- 
mal capacitance due to instruments, .such 
as the a.c voltmeter, oscilloscope, distor- 
tion analy/er, and so on, is negligible, 

T h e o u t p u t o f a preamplifier is usu r^l I y 
high impedance, Tlic capacitance due to 
the insLrunants as well as the eonnecting 
leads may have a considerable effect on 
the fre<]nency response. For this reason 
all instruments not aetuiilly involved in 
the tesc should be disconnected. The con- 
necting leads should be made of low-ini- 
pcdance single-conductor shielded cable, 
and kept as short as practicable. 

Frequency response is {\n extremely 
iinportiint characteristic of an a7nplifioj- 
but it should be considered in its true 
perspective. Just as a wide frequency 
response does not necessarily indicate an 
excellent unit, a limited bandwidth does 
not necessarily indicate a poor amplifier. 
Kithcr extreme can be a detriment as 
well as a beue/it. A good design involves 
all factoid and the best eompromise is 
achieved only after everything involved 




You can assemble 
this new Schober Spinet Organ for $550 
— or half the cost of comparable instru- 
ments you have seen in stores. The job is 
simpiicity itself because clear, detailed step- 
by step instructions tell you exactly what 
to do. And you can assemble it in as little 
as 50 hours. 

You will experience the thrill and satisfac- 
tion of watching a beautiful musical instru- 
ment takeshape under your hands. The new 
Schober Electronic Spinet sounds just like 
a big concert-size organ — with two key 
boards, thirteen pedals and magnificent 
pipe organ tone. Yet it's small enough (only 
38 inches wide) to fit into the most limited 
living space. 

You can learn to play your spinet with 
astounding ease. From the ^ery first day 
you will transform simple tunes into deeply 
satisfying musical experiences. Then, for 
the rest of your life, you will realize one of 
life's rarest pleasures — the joy of creating 
your own music. 

For free details on all Schober Organs, 
mail the coupon now. No salesman will call. 



THE tyvrim^i^ ly tufl^ corporation 

43 West 61st Street, New York 23^ N. Y. 

Also available ir Canada and Australia. 

MAIL THIS COUPON TODAY 



The Schober Organ Corporation 

DopK AE7 

43 Wosi 6li* Street 

New York 23, Now York 

□ Please send me FREE booklet and olher 
literature or the Schober Organs. 

□ Please send rne ttic Hi-Fi demonstration 
record. I enclose $2 which is refundabEe 
when I order my Nrst kit. 



Name . 



Address 
Cily, . , . 



.Zone , State 
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a new High Fidelity 
HEADPHONE 




Availoblo in both m&naurol and srarao typeiy (n a 
largo vanety of impedance&y this now cidditron to 
the world rdnov/nod PERMOFLUX dynamic haod- 
phones oomblnex all desirable features 

'k High sensitivity and smooth ftot fre- 
quency response 
■A" Rugged sturdy conitrucfion 

Ctosa coupling to ears 
"A- Soft comfortable earcushfons (washable) 
At popular prices 
WiJh or without boom mounted microphones. 
Recommended for lar^guage JoboraforieSy audio- 
phile, s^udioj. 

Write for further details. 

PERMOFLUX CORPORATION 

P.O. Box 1449. Glendalc. California 
Circfe 70A 



YOU 

SAVE 

MONEY! 

RUSH US YOUR 
LIST OF HI -PI 
COMPONENTS 
FOR A SPECIAL 
QUOTATI O N 

WRITE FOR FREE 
AUDIO DISCOUNT 
CATALOG A- 1 5 

New low prices on ampfi- 
fieri, tuners, tape record- 
ers, speakers, etc. 



KEY 



ELECTRONICS CO. 
TM LJBERTY ST. 
NEW YORK 6, N.Y. 



Circle 70B 



m proper audio reproduction is cod si d- 
ered. ^ 

APPEKIMX 

Repeating Eq. x 



The complete solution involves both the 
sfeiidy state and the transient solution. The 
force-free transieut solution can be fouiul 
by setting € = 0^ resulting in : 

!7? + i J idt = o Eq. (14 A) 

Assume i- Ae^' l^q. (liB) 

us a sohition to Bq. (14 A). Substituting 
gives ; 



Op 



{for i = Ae^^) 



Solving for p results in 



RC 



Substituting this into Bq. {l^B) leaves as 
the solution for i 

At the start of the impnlsCj nil the cur- 
rent is across K. The current through the 
resistor a,t tliif^ instant is E/li-, Writing this 
algebraically 

i-A^-(>f''''-A(l)^B/H 

So thfit Eq, (I'W) becomes 

The .steady-state solution for this ia i n 0, 
the tranijient solution for the voltage across 
the capacitor is: 



Cj K 



tfc ^ [- IiC]c- '^^'^ + Ee- ^^^^ + A 

Eq. (t4E) 

When i = 0, e^ = 0. At this tijiie. Eq. (IdE) 
becomes 

O^^Ee-'^'^^'^A ^E^-A 
or A=E 

Substituting thi^ into Eq. (ME) yichls 

C/n = " Ee~'^'-''^^E 
or Cc-^(1 ^6 - '^^cj 

which ia Eq. (IS). 



EMPLOYMENT 

NATIONAL CONSUMER MAGA- 
ZINE seeks man (or woman) who ki.ows 
audio from components to consoles nnd 
can write about it iutelligeutly. Knowl- 
edge of tape and tape recorders for home 
use desirable. All eon^espondence con- 
fideiitial. Address Box CC-I. AUDIOj 
P. 0. Box ()29, IVfiueoIa^ K Y. 



<]LASSiriED 



Rttes: 10* pur word D«r InMitlcm tor nueafliiiM-ilal 
advtrtlHnDUtii 25* per ward for en n menial ftdw- 
tliawDU. Ratu art net and ho tffiMOTib vlll k« 
alltnMd. Copy moit be aecora[>aAl&d by nafttUM In 
fill, atid noit rtaeb tha New Yurli oftM by Ih* 
first «f the month preteding tN* 4ite of ltM». 



HIGH FIDELITY SPIiMJxERS KBPAIRED 
AMPRITE SPEAKER SEEVICr; 
lOS W, 23rd St., New York 11, N. CH 3-4812 



ENJOY PLEASANT i^UKPRISES? Then 
svTite us before you purchase any hi-fi. You'll 
be glad you did. Unusual ^avinps. Key Eiec- 
tronlca, 120 Liberty St.. New York 0, N. 
CLoverdnle S-42S8. 



LOW, LOW Quotes: sierco tupeK, 
nouts, recorders, HIFI, Roslyn 4, Pa. 



compo- 



PROFESSIONAL RECONDITIONING nil 
audio and recording equiucnent, Lox7 prices on 
comijoncntti with service. Best trade-in deal in 
the f ountrv. Oiclv Slmms, Audio Trading Post, 
luo., i)8 \V. 4Sth Street, New York 36, N. Y 
.rUdKou 2-2356. 2ud floor. 



LKARN WHILE ASLEEP, Hypnotize witli 
YOur recorder, phoiiOffrapn, or aDnazini? oew 
''Electronic Educator endlesi; tape recorder. 
Astonishing details, sensational catalogue 
FREE. Sleep -Learning Research Association, 
Box 24-AD. Olynipia, Wushlngton. 

SALE ITEMS. Bulk tapes— component 
quote:?. TJfiyla, Lox: 131-0. WautagU, N. Y. 

Ij-TNCH STEPHENS WOOFER, Model 
105-LX. All diocast frame 2 -pound magnet. 
2-jnrli V, C. 20 watts. $35.00 or trade for 
Uuiversity HF-20C super- tweeter. Terry Mc- 
Conncll, 1101 Knlauiazoo Avenue, Petoskcy, 
Mich. 

^LVGNECOHJXS FOR SALE. Several differ- 
ent proiLCSiiional models newly reeondiMoneJ^ 
Send for list. Audio Specialties, Box 1:^20;; 
San Antonio 12, Texas. 

WANTED: Two Manintz electronic crosa- 
overs. Age. condition, price In reply. Meyer, 
Jio3C u86, W. Ilyattsville, Maryland. 



FOR SALE : SU-htly used Roherts 144 DPA 
deck, §43o.00 ; Altec Lnnsiag model S30A 
Lngun/i speaker system, maliogany, make of- 
fer; Bell deck. ?235.00 ; TA-230 HK 
«tereo aroplifier, AM-FM tuner. 5105.00: VM 
722 tape recorder and model ICS speaker- 
amplifier used once, full warranty^ $270.00; 
two ALC-1 JFD bookshelf Mahogany speakers, 
pair $75.00 ; Stephen Lebcrcr, 2232 South 
Clermont St., Denver 22, Colorado. 

FOR SALE : REL 64GC FM receiver, perfect 
condition, $lSo.OO, Shurc Studio Dynerlc 
inch reproducer with N21D stylus, §45^00. 
\V. TorgoBon. G425 12th Avenue South, Min- 
neapnUs 23, Minn. 

1:47 NEUMANN (Tclefuuken) OWNERS: 
Tight vocal pickup with no blast or thump on 
'p," '"tU." or sounds — no wlud noise out- 
doors. $5.95 check or money order. No 
C.0,D.^8. Postage paid. Peter J. Helffrich, 411) 
W. 4tli Sr., Bctlilc^iem, Pa, 



SELL : Amplifier Corporation portable, dual- 
track tape recorder, "M^ngnemite^^ Model 
GIO'TD. Like-new condition, f actor v over- 
hauled July 13> 196L TV^- and 3^4 ips cap- 
stans, mlcrophoue. batteries. $115,00 high- 
est otFer. Captain Edward Rodi^era. 2008 
Comm. Sq, APO 271. New York, N. V. 

liKlC'O-KET B-lG-ir turntable, net $250,00. 
unopened. §145.00. Bill Watson, 90-01 133rd 
Avenue, O/one Park 17. N. Y, 



NOW AVAILAB1>E : Index to record and 
tape reviews. Covers fourteen 1061 periodicals 
including Audio. $1.30 postpaid. POLART, 
20115 Goulburn .St., Detroit 5. Mk-higan. 

WANTED: Buy, Magnecord 728 recorder. 
Sell, Com cert one 505E track recorder, plua 
pair Dyniito variable-impedance microphones, 
Walter Robinson, 1841 California St„ Moun- 
tain Vle\x% California, 
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TOP ALLOWANCE 
FOR YOUR USED COMPONENTS 
AT 

audio exchange 







ANTENNAE 


1 



THE FtNEST OF ITS KIND 

Get mofo FM slotions with ihc world'* moil 
powerful FM Yogi Antenna syxtems. 



To b« fully informed, 
lend 30^ for book 
'Th«me And Varia- 
tioni" by L F. B. 
Carini and containing 
FM Station Dirodory. 



APPARATUS DEVELOPMENT CO. 

WETHGRSFIEID 9. CONN 



Cirele 71 C 




SAVE UP TO 40% on 
HI-FI COMPONENTS 
AND PACKAGES 

• 15 Day Money Back Guaranl-ee 

• EASY PAY PLAN — UP TO 2A MONTHS 
TO PAY 

• WE GUARANTEE WE WILL NOT BE 
UNDERSOLD 

P/aoi« wrUe for FREE return mail quotatton, 
and wholesale catalog. Alio pre-recorded lope 
eataJog on request. 




220-U East 23rd St. 
Niiw York 10. N. Y. 



Circle 71 D 



AUDIO 



unlimited 



Specializes in SAVING YOU MONEY 
^ FACTORY FREJK COMPONENTS 
'^LOWEST POSSIBLE QUOTATIONS 
^ FAST DELIVERY 

Wc are FRANCHISED DEALERS for most Ht-Fi 
1in£S. Most ord^rf SHIPPED PROMPTLY from 
stock. RECORDING TAf^E at LOWEST PRICES. 
FREE 95 page STEREO CATALOO. 
190- A L«x. Ave.. Cor. 32 
St., Naw York 16, N. Y. 



Visit Our Showroom 
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CANADA 
High Fidelity Equipment 

CompletA Lines • Complete Service 

Hi-Fi Records — Components 
and Accessories 

SLECTRO-UOICE 
SOUND SYSTEMS 

1 26 DUNDAS ST. WEST, TORONTO, CANADA 
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••••••••••••••••••••••••••a 

: nr MAIL ORDER HI-FJ <m I 
•COMPONENTS RECORDERS TAPESJ 
«At wholesale prices. Shipped wirhin 24-2S* 
•hrs. We''J[ airmail low quoUs on packaged ^ 
tMi-fj. (Free catdogueO # 

tCARSTON — 



125-N EAST 8B ST. 
NEW YORK 28, U. Y. 
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Sim J [ I mime u iiiiLiiiiiiiiiiiMiiirilllUiiiiLMiiimiii 

TAKE THE TIME ... 

to writo tf> us and we wil( atow you how to keep your 

HI-FI COSTS LOW! 
BRITISH EQUIPMENT — 
— Ainpllhm, TDners. Sp^Verj, Motors, Pkk-aps from the 
UnlUd kingdom HI-FI Mai) Order Sp»ifl1lsls carefiLlly 
pactiett. Insnrtd and shlnped promptly at mlnlmom cost. 

C C. GOODWIN (SALES) LTD. (DepK A) 

7, The flroadway. Wood GreoQ, London N.22. Englond 

iiiiMimiii Limii uiiiiMMJiilLiiiiiiiiiii niiiLtiiiirt iiiiit riiiiir 
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• 1962 HraSTC XNI>USTRY SKOW 
ASSIGNS BN^IRi: BUXI^DING- TO £lj£C- 
TRONIC PRODUCTS. For the finst timo 
in the histoi-y o£ tho show an eiitlre build- 
ing will be (leveled to electronic products 
an<l tbe-lr accessories. The 1DG2 shoiv 
will be in New York June 24-28. Musical 
merehandis;e will be demonstrated at the 
Hotol New Yorkei' wlnle the New York 
Trade Show building across the street will 
have five floors of exhibits devoted to 
sound leproduction equipment. 
TelePronipter Purclxasos Wea tilers. As Its 
fust entry in the higli-fldoHty comijonents 
field, TclcPrompter Corp. ainiouncL^d tbe 
acquisitioYi of Woathois Industrfes, of 
Bairiiife'ton, N. J. Tele Prompter Corp> .spe- 
cialiiies In audio-visual and electronic com- 
munic.itionfi equipment and services. Ir- 
ving E. Kahn, President of TciePrompter 
said that "Weathers fits perilectly into 
onv plans to develop and market an ex- 
panded line of audio-visual products. We 
ititcnci to maintalTi the hig-h quality of 
Weatherss products and to augment the 
line with items now beins developed in 
our laboratories/' Gerald G> OrifTin, Tele- 
Pt'ompter Corp. Vive-President of Market- 
ing, snic that they pliin to offer their 
audio-visual equipnieiit through distribu- 
tors? ah'oady handling Weatliers products 
and, in addition, will develop new outlets 
throog-hout the United States and abroad. 
Weathers Industries will bo operated £s 
a separate division of the Tele Prompter 
Corp. with Afr. Paul Weathers as Director 
of I-ipffineerine'. 




Irving B. Kahn (left), President of Tele- 
Pronnpter Corp., examines products of 
Weathers Industries, with Paul Weathers, 
TelePronnpter has just announced ac- 
quisition of Weathers Industries. 



SAVE YOUR 
COPIES OF 




• Each file holdi a 
fulf year^i fopJoi. 

♦ Jesie Jonc£ Vol- 
ume Filci for every 
pub/ication. 

* Covered in durable 
leather like Kivor, 
title emboX'^H in )6 
Kt gold. 

Sutlsfactlon gunranteBd 




AHractrve and 
pmcHcdl for your 
home or office 

3 for $7.00 

6 for $13.00 

ORDER NO W — send 
check or money order 

MAGAZINE FILE CO. 
520 FIFTH AVENUE 
NEW YORK 36, N.^ Y. 



FREE VI 



CRIPTIVE FOLDER 
ON REQUEST 



WHEN YOU PURCHASE 
The Fisher FM-IOO-B 

FM-Multlplex Wide-Band Tuner 

with Exclusive Stereo Beacon 

Features 0.6 microvolt sensitivity, Micro Ray 
Tuning [ndjcator, ALttomatic switchiing between 
mono and stereo^ MPX noise filter. 




TRADE 4 WAYS 

• TRADE Hi-fi for hi^f* 

• TRADE AnnatGur radio* for hi-H 

• TRADE Hi-fi for amateur radio 

• TRADE Amateur radio* for amateur radio* 
■Includes HAM; SWl; Citizen's Band; Test Equipment 

AUDIO EXCHANGE EXCLUSIVES: 
Trade-Sack Flan • New Equipment from over 100 
manufacturers • Used Equipment sold on lO day un- 
conditional money-bacV guarantee . . . plus SO day sen/' 
Ice warranty. Special GE credit plan • Costom Instal- 
lation for stereo and monaural equipment. - 
service laboratory. 

Get more! Pay less v*/han you trade at 

nuAXo exchange 

far Trading info., write dept. am. 

fLEASE MAIL AIL ORDERS AND INQUIRIES TO JAMAICA 
15^-21 Hillsidd Ave., J;imaLca 32, N. Y. - AXlel 7-7577 

WHITE PLAINS, N. Y. BROOKLYN, N. Y. MANHASSET, N. Y. 

20 i Mamironeck Ave. 1065 f Jalbusfi Avo. 451 PJanaorne Rfl- 

CirclD 71 A 



SONOVOX 

w 



MAGNETIC STEREO CARTRIDGE 
model S X * 1 

SPECIFICATIONS 

Reaponce - 2U-20.C00CP3 

Out ml ^ / S «r / 1 , 000 c/fi 

CbaMel Tsola^Jon 20 ^O- i?, OOO c/s 

ChaTLnel Balance to ,SdB /,OO0 c/s 

Compliance 3X10" ^^Vdyne 

Load ResistiDCe SO-?0]t[no ohJns 

Tfackitig Force ■ ■■ I gr^G 

S'.ViuA .. 0.7 21) Diaaoad 

Weight i2.SJ?fa3fl 



SONOVOX 



SONOVOX CO., LTDif' 
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LAFAYETTE 

STEREO HI-FI COMPONENTS 



.^v ^Designed for (he Home 



Engineered To Professional Standards 



DEDICATED TO MUSIC 



Made rn U.S.A. 



LAFAYETTE LT-700 

Criterion fm stereo 

MULTIPLEX TUNER 
NO MONEY DOWN \ 24*^^ 

Ready for Stereo and no Adapter Needed , , . 
opening 3 new era In stereo, the new Lafayette 
Criterion TM Stereo Multiplex T'jner is eniirely 
self ccintdined with Us own built-in muliiplex 
facilities. Capable of achieuinK ihe highest 




Gampletety Wired and Tested 

laboratory Standards, Its exceptional selectiyiiy 
and sensitivity together witti drift-free AFC pev 
formance insures effective reception of even 
the weakest multiplex or monaural FM signals. 




Made 
in U.S.A- 



KT^250A 50-WATT INTEGRATED 
STEREO AMPLIFIER 

KT-2a{)A LA-250A 

74.50 99.50 

in Kit Form Completely Wired 

• 3rd Channel output 
• Separate Bass & Treble Controls 
* 50 Walts Motioptianically - 25 Watti Each Stereo Channel 
• Response: 15-^0,000 cps ± .5 db (at normal listening Icire^) 
Paceselting quality, performance and design. Features include; unique "Blend" 
control for continuously variable channel separation — from full monaural to 'ul[ 
stereo, 4-position Selector, Mode, Loudness and Phase switches. Also pro\/ides 
outputs for 4, a, and 16 ohm speakers. Hum-free operation is insured by use of 
OC on all pre-amp and tone control tubes. Individuaf bras and balance controls. 
Harmonic distortion, less than 0 25%. IM distortion, less than >5%. Hum and noise 
77 db below full output, 14V2"W x \2y/'\i x 5V^"H. Shpg. wt., 28 lbs. 



KT-600A C^^iterion 

PROFESSIONAL STEREO 
CONTROL CENTER 



KT-600A 



LA-600A 



79.50 134.50 



In Kit Form 



Completely Wired 



Response 5-40.0DO cps ± 1 db 
Precise "Nitll'^ Balancing System 




• 

• BrIiJee Control Provides Variable 3rd Channel Output 

• Variable Cross Channel Signal Feed Eliminates Hole-ln-The-Mlddle Effects 

• Tape Head Playback Equalization for^-Track Stereo 

sensitivity 2.2 mv for 1 yolt out. Dual low impedance "plate follower'* outputs 1500 
ohms. Less than .03% IM distortion; less than >1% harmonic distortion. Hum and 
noise 20 db beJow 2 volts. UxlOVax^Vs". Shpg. wt,, 16 lbs 



KT-550 

Criterion ioo-watt 

BASIC stereo amplifier 

« Rated at 50-Watts per Channel • Response 
from 2 100,000 cps; db at 1-Watt • Mas- 
sive Srain Oriented SiHccn Steel Transfarnaers 

• r^ultiple Feedback Loop Design (over 50 dJi) 

# Metered Calibration Control fanel « Abso- 
lutely Stable Under Any Conditions of Load ^ 

A new 'Laboratory Standard" dual 50-watt amplifier 
,y guaranteed to outperform any basic stereo amplifier 
^ on the market. Ads/anced engineering techniques plus 
the finest components ensure flawless performance. Dis- 
tortion levels so low they arc unmc^asurable. Hum and rolse 
better than dO db belov^ 50-watts. Complete with metal en- 
closure. 91/1 "H K Shpg. wt., 60 lbs. 




KT-55D 



134.50 184.50 

In Kit Form Completely Wired 
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YOURS FOR THE ASKlNOi 



Lfl FAYETTE RADIO, DopL AC-2 
P.O. Box 10 
Syosset, L. I., N. V. 



□ Send FREE 19B2 Catalog featuring 
Lafayette Stereo Components. 
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the greater the need for perfection 

. . * the greater the need for Gofbam. Neumann Microphones, the most sen- 
sitive ears in sound . . , Neunf^ann Disk Recording Equipment . . . and 
Neumann Stereo Cutting Systems represent just one of the quality lines sup- 
plied exclusively by Gotham Audio Coiporation. And quality of equipment 
is just one of the reasons tt pays to call Gotham. Equally important is the 
service Gotham gives you* Gotham's Flying Lab is never more than 24 hours 
from your problem . . . ready to speed Gotham's skilled experts to you — 
for counseling . . . supervision of insta I lotion . . . training of your personnel 
and prompt maintenance service. 




GOTHAM AUDIO CORPORATION, 2 W. 46 St., N.Y. 36, N.Y.,Tel: CO 5-4111 

Forweriy Golham Audio Sales Co. Inc. 

Exclusive Untied Sfafes Soles and Service Represeniaiives for: NEUMANN, ^'fhe microphone siandard of ihe world/' 
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basic contributions to our culture 
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Johann Gutenberg of Mainz on the Rhine is credited with the in>>ention of movable type, a contribution 
of immeasurable worth to the arts and sciences. Unmeasured surely, but of great significance, are 
the contributions to the art-science of high fidelity made by James B. Lansing Sound, Inc.: There is the 
four-inch voice coil with its attendant high efficiency ... the acoustical lens - - . the 
ring radiator . . . Now JBL brings you wide field stereo reproduction through 
radial refraction. This is the principle on which the magnificent JBL Ranger- Paragon 
and the more recent JBL Ranger-lVletregon are based. Two highly efficient, 
full range, precision loudspeaker systems are integrated by a curved, refracting panel. 
You are not confined to one "best" listening spot, but can perceive alt the 
realistic dimensions of stereophonic reproduction at its very best throughout the 
listening area. The JBL Ranger-Metregon comes v^ithin the reach of all true 
high fidelity enthusiasts. For, no less than seven different speaker systems may be 
installed within this exquisitely styled, meticulously finished acoustical dual enclosure. 
You may start with a basic system and progressively improve it Perhaps some of the JBL loudspeakers 
you already own may be used. Write for a complete description of the JBL Ranger-Metregon 
and the name and address of the Authorized JBL Signature Audio Specialist in your community. 




JAMES B. UNSING SOUND, INC.. 3249 Casitas Ave., Las Angeles 39, Cali(. 



www.americanradiohistorv.com 



